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Optimum Farm Plans for Beginning Tenant Farmers on 
Clarion-Webster Soils 1 
(An Application of Linear Programming) 
BY ARTHUR B. MACKIE, EARL O. HEADY AND H. B. HOWELL 
Getting established in farming has become more 
difficult for young farmers in recent years~ partly 
because of the increased amount of capItal re-
quired to carryon a farm business. Too, the need 
for improvements in managerial a~ility has grown 
with the increased need for capItal. The prob-
lems of farm planning thus become more acute 
for beginning farmers since they usual~y have 
access to relatively small amounts of capItal and 
have limited farming experience. Many young 
farmers aware of the gains which may be ob-
tained from improved farm planning, have turned 
to the Extension Service for assistance. Conse-
quently, to provide the assistance .requested, the 
Iowa Agricultural Extension SerVIce has under-
way a program in farl!l and home. plan~ing for 
beginning farmers. ThIS pr~gra~ IS desI~ed to 
provide the necessary techmcal InformatIon and 
guidance in farm organization. 
The success of an educational program for young 
farmers, however, depends on the basis on which 
recommendations are made. Information, based 
on empirical evidence, is needed to determ~ne the 
way in which capita! limitations. affec~ In~ome 
opportunities under dIfferent farmIng SItuatIons. 
Such information is helpful in deciding the most 
profitable way to invest limited funds. The amount 
of profits and, therefore, the length of ti~e re-
quired to get established depend on the chOIce of 
enterprises and on how limited resources are al-
located among enterprises. Hence, research was 
undertaken to determine and outline the altem~­
tive income opportunities, from different com~I­
nations of enterprises, open to young farmers In 
central Iowa. As a result, certain guideposts for 
use in decision-making could be established. These 
guideposts, which consider indiv~dual goals, mana-
gerial ability and resource supphes, should be use-
ful as bases for directing recommendations to 
young farI!lers see~in~ t~ get established and, at 
the same tIme, maXImIze Incomes. 
1 Project 1085 of the Iowa Agricultural Experiment Station. The 
authors are Indebted to John T. Pesek, Department of Agron-
y for providing basic yield data; to L,mrel D. Loftsgard for 
°rJ.lng with the programming; to Carl C. Malone and Charles 
a howe for general counsel; and to the Hardin County ex-Pe~r:slon staff for thclr Interest and guidance In worklng out 
the plans. 
OBJECTIVES 
The specific objective of this study is to de-
termine plans which best fit the resources of b~­
ginning farmers on crop-share rented farms In 
central Iowa. There is not a "one best plan" for 
all farmers on the same soil type and farm size. 
Rather, the "best plan" for a particular farm 
should vary with the amount of available capital, 
land, labor, building facilities and managerial 
ability. Hence, as a guide for counseling be-
ginning farmers in extension farm and home 
planning, optimum plans have been worked out 
for various resource and management situations. 
The analysis which follows attempts to determine 
the most profitable combination of enterprises for 
tenants with different quantities of capital and 
different levels of management on 160-acre farms 
when rotations are not specified. (A few plans 
are computed, however, when rotations are fixed 
by the landlord.) This procedure is followed 
since quite different recommendations may be ap-
propriate for tenants with different managerial 
ability and different resource supplies. \. 
LINEAR PROGRAMMING ANALYSIS2 
The empirical method used in this study is 
linear programming-R mathematical technique 
permitting simultaneous consideration of many 
hundreds of possible plans considering the pr~ctice 
estimates or input-output coefficients and prices 
used. It allows specification of the most profitable 
plan, considering capital, soil, labor and other re-
strictions on the farm. Other stUdies have shown 
the advantages of this method in analyzing prob-
lems of production.3 These considerations are 
particularly important for beginning farmers who 
have limited funds and a multitude of opportuni-
• For an explanation of the theory and logic of linear pro-
gramming see: Bowlen, B. and Heady, E. o. Optimum com-
binations of competitive crops at particular locations. Iowa 
Agr. Exp. Sta. Res. Bul. 426. 1955. 
• See: McKee, D., et al. Optimum allocation of resources be-
tween pasture improvement and other opportunities on 
southern Iowa farms. Iowa Agr. Exp. Sta. Res. Bul. 435; 
Heady, E. O. and Gilson, J. C. Optimum combinations of live-
stock enterprises and management practices on farms includ. 
Ing supplementary dairy and poultry enterprises. Iowa Agr, 
Exp. Sta. Res. Bul. 437. 1956. 
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ties for investing these funds. Once capital is in-
vested in particular enterprises, the range of 
possible income alternatives is reduced. Since 
linear programming simultaneously considers all 
possible crop and livestock combinations, farm 
practices and resource limitations, it has great 
usefulness as a planning technique. Income possi-
bilities and optimum farm plans for young farmers 
on 160-acre crop-share rented farms are deter-
mined in this study from the standpoint of the ten-
ant. Optimum plans for a landlord or owner of the 
same soil and farm situation might be quite dif-
ferent. However, linear programming methods 
also would allow selection of the most profitable 
plan under these circumstances, with consider-
ation given to soil types, capital availability, build-
ing space, labor distribution and other limiting 
resource supplies. 
LOCATION AND FARM SITUATION 
Hardin County was selected for this study be-
cause it was one of the first counties to initiate 
an educational program specifically designed to aid 
beginning operators in farm and home planning. 
The farm chosen for this study by the Hardin 
County extension staff was judged to be typical 
of those managed by the young farmers with 
which they were working. Its predominant soil 
type is Clarion-Webster. The farm selected is 
considered typical in terms of soil type, leasing 
conditions, farm size and type and quantity of 
building and machinery facilities. The farm is 
160 acres in size, with 153 acres in field crops and 
pasture and the remaining 7 acres used for farm-
stead, roads and fences. The leasing system is 
crop-share. The service buildings on the farm con-
sist of: poultry housing, grain storage facilities, 
a dairy barn and a hog house. The poultry hous-
ing is adequate for a farm laying flock of 100 hens. 
Grain and hay storage facilities are adequate to 
handle the production from the cropland. The 
dairy barn consists of 1,176 square feet of build-
ing space suitable for milking and care of replace-
ments. The floor arrangement is such that, with 
a minimum amount of work, it can be adapted for 
swine production. In addition there are 504 square 
feet of hog house available. Therefore, the total 
building space available for hogs is 1,680 square 
feet, while only 1,176 square feet are available for 
the dairy enterprise.4 
The tenant supplies all machinery and labor to 
carryon the farm operations. The labor supply 
consists of the operator alone supplying 275 man-
hours per month from March through October and 
260 man-hours from November through February. 
In addition, 90 hours of family labor per month 
are available from April' through August, 25 
hours available in September and October, 15 
hours available per month from November through 
February and 75 hours available in March. The 
housewife's labor is assumed sufficient for a poul-
try enterprise; therefore, it does not compete with 
other enterprises for nonhousewife labor. The 
man-hours of housewife labor available amounts 
to 1 hour per day during January, February, No-
vember and December; 1 % hours per day during 
March, April, September and October; 2 hours 
per day for May, June, July and August. 
The cropping history of the population of farms 
in Lee Township, Franklin County and of the 
modal farm are shown in table 1. The modal farm, 
when compared with the whole township, is quite 
similar in percent of land devoted to each crop and 
in yields per acre. However, the figures for all 
farms in the township in table 1 include both 
rented and owned farms. Figures for all renters 
in the township are even more similar to those 
of the farm situation selected for study. 
DESCRIPTION OF ENTERPRISES 
The basic enterprises considered in this study 
are three crop rotations, three feeder cattle enter-
prises, two hog enterprises with spring and fall 
farrowings, dairy cows and poultry. While numer-
ous crop and livestock enterprises are available 
to crop-share tenants in central Iowa, only enter-
• In the main portion of this study, the hog enterprise competes 
for both the dairy and hog building space. However, a few 
plans are computed with the hog enterprise limited to the hog 
building space (504 square feet). 
TABLE 1. CROPPING HISTORY OF MODAL FARM AND OF LEE TOWNSHIP, FRANKLIN COUNTY, lOWA.· 
Modal farm, 160 acres (1949-53 average) 
Corn 
Soybeans 
Oats 
Hay 
Item 
Number 
of acres 
73 
26 
30 
12 
Percent of 
total acres 
in crops 
45.6 
15.6 
19.4 
7.5 
Pasture 12 7.5 
Idle land 0 0.0 
Buildings, lots, etc. 7 4.4 
Other land 0 0.0 
Total acres 160 100.0 
• Iowa Crop Reporting Service. 
t Adjusted on basis of lO-year average township yield. 
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1949-53 
yield /acre, 
actual 
55.6 
19.1 
38.7 
1944-53 
10-year 
yteld/acre, 
adjustedt 
53.8 
19.0 
39.6 
Lee Township. all farms 
(1944-53 average) 
Percent 
Total of total Yield/acre, 
acres acres in actual 
crops 
9,589 41.6 49.7 
1,742 7.6 20.5 
4.954 21.5 38.0 
l,n3 8.4 
2,930 12.7 
145 0.6 
1.635 7.1 
123 0.5 
23.051 100.0 
TABLE 2. POUNDS PER ACRE OF AVAILABLE NUTRIENTS SUPPLIED BY COMMERCIAL FERTILIZER FOR DIFFER-
ENT ROTATIONS AND FERTILIZER LEVELS. 
First Second 
Rotation 
N p K N P 
Corn 0 0 0 5 20 
Corn 0 0 0 30 20 
Oats 0 0 0 10 20 
Meadow 0 0 0 0 0 
Corn 0 0 0 6 20 
Soybeans 0 0 0 0 0 
Corn 0 0 0 15 20 
Oats 0 0 0 10 20 
Meadow 0 0 0 0 0 
Corn 0 0 0 15 20 
Corn 0 0 0 30 20 
Soybeans 0 0 0 0 0 
prises typical of the area are considered. All 
enterprises compete freely for the use of re-
sources, except poultry which competes only for 
capital. 
Various resource restrictions are imposed on 
the enterprises for the resulting solutions so that 
th,e effects of these restrictions can be observed. 
The resulting solutions give a range of alternative 
farm plans applicable to a variety of farm con-
ditions, individual goals and resource supplies. 
CROP ENTERPRISES 
The feasible rotations for beginning tenant 
farmers in central Iowa are: corn-corn-oats-
meadow (CCOM), corn-soybeans-corn-oats-meadow 
(CSbCOM) and corn-corn-soybeans (CCSb).5 The 
meadow in the first two rotations is an alfalfa-
red clover-timothy mixture. Four levels of ferti-
lization are considered in this study for each ro-
tation: (1) no fertilizer, (2) 30 pounds of avail-
able nitrogen, (3) 60 pounds of available nitrogen 
and (4) 90 pounds of available nitrogen per acre 
(table 2). Hence, there are 12 alternatives with 
respect to the cropping system: (1) CCOM1• (2) 
CCOM2• (3) CCOMa, (4) CCOM4• (5) CSbCOMlJ (6) CSbCOM2, (7) CSbCOMa, (8) CSbCOM4, (9) 
CCSblo (10) CCSb2, (11) CCSba and (12) CCSb4•6 
The various levels of fertilization are included in 
the analysis to determine whether tenants with 
very small amounts of capital should invest in 
fertilization or livestock. It is possible, because 
of the phenomenon of diminishing returns, that a 
beginning farmer who is strictly limited in capital 
may want to fertilize at a minimum level and 
invest the remainder of his funds in livestock. Or, 
if livestock prices are low, he may realize greater 
returns by investing more capital in fertilizers and 
less in livestock. The several levels of fertilization 
also allow consideration of heavy fertilization 
rates when the beginning farmer has unlimited 
• Use of only three rotations does not mean that these are the 
only possible rotations for this area. The above rotations are 
most typical and feasible to tenants. There are a large num-
ber of rotations that could have been InCluded In the study. 
but they would have Increased the computations of the study 
beyond manageable proportions. 
• In the remainder of this study fertilization levels for a given 
rotation will be given by the above subscripts following the 
abbreviated form of the rotation. 
K 
10 
10 
0 
0 
10 
0 
10 
0 
0 
10 
10 
0 
Fertilizer levels 
Third Fourth 
N P K N P K 
10 50 20 40 60 20 
60 .26 20 80 30 20 
16 20 0 20 36 30 
0 0 0 0 0 0 
10 50 20 40 60 20 
0 0 0 0 10 0 
46 50 20 75 6U 20 
15 10 0 20 10 40 
0 0 0 0 0 0 
46 50 20 75 60 20 
50 25 20 70 30 20 
0 0 0 0 20 0 
capital. The decision of what portion of funds 
should be invested in rotations, per se, in ferti-
lizers, or in livestock when the tenant has different 
units of capital, can be made when all crop and 
livestock enterprises are considered simultane-
ously. 
Two levels of crop management are considered: 
average and above-average. Above-average crop 
management is considered for only a few plans in 
the latter part of this study; the main portion of 
this analysis considers average crop management. 
The difference between average and above-average 
crop management is in yields, timing and type of 
operations. With average crop management, less 
attention is given to timeliness of operations and 
other management practices, such as insect and 
weed control, selection of corn varieties and ob-
taining stands consistent with soil moisture and 
fertilization levels. For above-average crop man-
agement the land is plowed when moisture con-
ditions are "just right"; crops are planted and 
fertilizer applied "exactly on time"; cultivation is 
done when soil is not too wet; insects and weeds 
are effectively controlled; and more care is prac-
ticed in harvesting. Solutions are computed for 
techniques with above-average crop management 
to determine how these practices affect the invest-
ment allocation of limited funds in fertilization 
and rotations compared with livestock. Will the 
most profitable plan, generally, include different 
rotations, different levels of .fertilization and dif~ 
ferent combinations of enterprises when crop 
management is above average? 
The nutrient combinations for the four fertili-
zation levels and the corresponding crop yields for 
the two levels of crop management are given iiI 
tables 2 and 3, respectively. Labor requirements 
for crops are shown in table 4. in total amounts 
and by percentage distributions in months. . . 
LIVESTOCK ENTERPRISES 
Seven livestock enterprises are considered feasi-
ble for beginning tenant farmers on crop-share 
rented farms. Each livestock enterprise, except 
feeder cattle, is considered with both average and 
above-average levels of management. Feeder cattle 
are considered only with above-average manage-
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TABL~ 3. ESTIMATED CROP YIELDS FOR VARIOUS FERTILIZATION LEVELS AND CROP MANAGEMENT ON CLARION. 
WEBSTER SOILS.' 
Levels of management and fertllizationt 
Rotations 
Average management Above-average management 
Unit 
Fertilization level Fertilization level 
2 3 • 1 2 3 4 
Com bu. 58 65 67 68 58 67 72 75 
Corn bu. 48 54 57 59 48 57 62 65 
Oats bu. 32 38 41 43 32 39 43 45 
Meadow ton 1.9 2.2 2.4 2.5 1.9 2.2 2.4 2.5 
Corn bu. 58 65 67 68 58 66 70 73 
'Soybeans bu. 20 22 24 25 20 22 24 25 
Corn bu. 50 56 59 61 50 59 64 67 
Oats bu. 32 38 41 43 32 39 43 45 
Meadow ton 1.9 2.2 2.4 2.5 1.9 2.2 2.4 2.5 
Corn bu. 40 50 57 59 40 53 61 65 
Corn bu. 32 42 49 51 32 45 53 57 
Soybeans bu. 19 21 23 24 19 21 23 24 
• Source: Agronomy Department, Iowa State College, Ames, Iowa. February 1955. 
t Assumptions: 
1) Rotations and treatments have been in effect since at least 1925·30. 
2) Yields are 10·year average yield estimates for period 1955·65 assuming normal weather conditions. 
3) Soil tests typically low In phosphorus, medium in potassium and medium In nitrogen. 
TABLE 4. LABOR REQUIREMENTS FOR CROPS AND LIVESTOCK. 
Total Percent distribution by months 
Enterprise Unit man· 
level hrs'/yr. Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. 
Dairy· 11.0 10.5 11.0 9.5 7.5 6.0 6.0 6.6 Average mgt. head 124.0 6.0 7.5 8.5 10.0 
Above·average mgt. head 129.0 11.0 10.5 11.0 9.5 7.5 6.0 6.0 6.5 6.0 7.5 8.5 10.0 
Spring pigst 7.9 9.5 10.0 9.1 8.3 8.3 Average mgt. litter 26.0 7.9 8.3 7.9 7.9 7.8 7.1 
Above-average mgt. litter 26.0 5.7 5.7 23.0 5.8 5.8 8.3 8.3 6.5 12.2 6.5 6.5 5.7 
Fall plgs~ 
Average mgt. litter 33.0 9.7 7.6 7.0 5.4 4.7 5.2 5.0 8.2 13.0 12.4 10.9 10.9 
Above·average mgt. litter 33.0 8.3 6.5 12.2 6.5 6.5 5.7 5.7 5.7 23.0 5.8 5.S 8.3 
Feeder cattle~ 7.7 Medium yearlings head 13.7 15.4 15.4 15.4 15.4 15.4 15.4 
Choice calves, drylot head 17.4 5.8 5.7 5.7 8.0 14.4 14.4 14.4 14.4 5.7 5.7 5.8 
Choice calves, pasture head 18.7 5.8 5.7 5.7 8.0 13.0 13.0 13.0 13.0 5.7 5.7 5.7 5.8 
Crops§ Corn acre 7.0 11.8 22.0 13.1 10.7 2.0 14.8 20.4 5.2 
Soybeans acre 6.0 10.0 24.0 15.0 11.0 3.0 31.0 6.0 
Oats acre 6.0 7.1 17.9 37.5 37.5 
Meadow acre 11.6 3S.9 33.1 28.0 
• Adapted from Gilson, James C. Optimum livestock production under varying resource and price·cost situations in northeast 
Iowa. Unpublished Ph.D. thesis. Iowa State College Library, Ames, Iowa. 1954. 
t Adapted from an appraisal of agricultural production capacity in Iowa, Iowa Agr. Ext. Bui. An·153. 1952. 
~ Adapted from Heady, E. O. and Olson, R. O. Substitution relationships, resource requirements and income variab1llty In the 
utilization of forage crops. Iowa Agr. Exp. Sta. Res. Bui. 390. 1952. 
I Adapted from BOWlen, Bernard J. Production planning of crops for Iowa farms-using activity analysis and linear program-
ming. Unpubl1shed Ph.D. thesis. Iowa State College Library, Ames, Iowa. 1954. 
ment because of the risks and uncertainty as-
sociated with this enterprise. Two levels of live-
stock management were considered to determine 
how farm plans differ for beginning farmers with 
different managerial abilities for different types 
of livestock. Some farmers who like hogs will do 
better by investing their funds in this enterprise; 
some who like dairying will do better in this enter-
prise. Hence, optimum plans are computed for 
young farmers who have different managerial 
abilities and/or preferences for certain livestock 
and crops. 
In this study management is expressed in terms 
of feeding efficiency and the type and amount of 
products sold per animaL Other management 
factors, such as disease control, death loss and 
farrowing dates, also are considered. While several 
gradations of management can be found in a sam-
ple of farms, only the two arbitrary levels are 
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considered here. The seven basic livestock enter-
prises are summarized in table 5 and discussed 
below. 
Dair!j w~th average maTfagement. This dairy 
enterprIse Includes cows WIth average productive 
capacity whose annual production consists of 228 
pounds of butterfat, 4,569 pounds of skimmilk and 
the meat sold as beef. The productive life of each 
cow is 4 to 5 years. Annual replacement stock for 
each cow includes the equivalent of one-third 
of a calf, one-third of a l-year-old and one-fourth 
of a 2-year-old. Total feed, capital, labor and 
building requirements (shown in table 5) as well 
as the net return for this enterprise, are c~lculated 
on the basis of one cow and replacement stock. 
Dairy with above-average management. This 
dairy enterprise includes cows with above-average 
productive capacity. rrotal annual production in-
cludes 9,430 pounds of milk per cow sold as grade 
A milk, and the meat sold as beef. The productive 
life of each cow is 4 to 5 years. Total feed, capital, 
labor and building requirements (shown in table 
5) are based on one cow and replacements which 
include the equivalent of one-third of a calf, one-
third of a l-year-old and one-fourth of a 2-year-old. 
Net return for this enterprise also is calculated 
on the basis of one cow and replacement stock. 
Spring pigs with average management. This 
hog system includes pigs farrowed in April, fed 
out on pasture and marketed in October at a weight 
of 225 pounds. Litters average 6.8 pigs weaned 
per sow, but one gilt is saved for farrowing the 
following year. Pork sold per litter, including a 
300-pound sow, averages 1,524 pounds. The death 
loss is estimated at 5 percent after weaning. Total 
feed, capital, labor' and building requirements 
(shown in table 5) and net return for this enter-
prise are calculated on the basis of one sow and 
litter. 
Spring pigs with above-average management. 
This hog system includes pigs farrowed in March, 
fed out on pasture and marketed in September at 
a weight of 225 pounds. Litters average 7.3 pigs 
weaned per sow, but one gilt is saved for farrow-
ing the following year. Pork sold per litter, in-
cluding a 300-pound sow, averages 1,675 pounds. 
The death loss is estimated at 3 percent after 
weaning. Total feed, capital, labor and building 
requirements (shown in table 5) and net return 
for this enterprise are calculated on the basis of 
one sow and litter. 
Fall pigs with average management. This hog 
system includes fall pigs farrowed in October, fed 
out in drylot and marketed in April at a weight 
of 225 pounds. Sows farrow two litters and are 
sold after fall farrowings. Litters average 6.7 
pigs weaned per sow. Pork sold per litter, Includ-
ing 100 pounds of sow, averages 1,528 pounds. 
The death loss is estimated at 5 percent after 
weaning. Total feed, capital, labor and building 
requirements (shown in table 5) and net return 
for this enterprise are calculated on the basis of 
one sow and litters. 
Fall pigs with above-average management. 
This hog system includes fall pigs farrowed in 
September, fed out in drylot and marketed in 
March at a weight of 225 pounds. Sows farrow 
two litters and are sold after fall farrowings. 
Litters average 7.2 pigs weaned per sow. Pork 
sold per litter, including 100 pounds of sow, aver-
ages 1,677 pounds. Death loss is estimated at 3 
percent after weaning. Total feed, capital, labor 
and building requirements (shown in table 5) and 
net return for this enterprise are calculated on 
the basis of one sow and litters. 
Poultry with average management. This en-
terprise is a supplementary farm laying flock and 
is replaced with new stock each year. It does not 
compete with other enterprises for the limited 
resources, except for capital, and is supplementary 
in the use of labor. The annual egg production 
per hen is 180 eggs. An average of about 1.25 
sexed chicks per hen must be purchased each 
year for potential layers. Culling and mortality 
rates for hens are estimated at 11 percent and 15 
percent of the total, respectively; chick mortality 
is estimated at 10 percent of the total. The re-
source requirements (shown in table 5) and net 
return for this enterprise are based upon one hen 
and 1.25 sexed chicks. 
Poultry with above-average management. This 
enterprise is a supplementary farm laying flock 
and is replaced with new stock each year. It does 
not compete with other enterprises for the limited 
resources, except for capital, and is supplementary 
TABLE 5, PRODUCTION AND RESOURCE REQUIREMENTS FOR LIVESTOCK ENTERPRISES FOR DIFFERENT LEVELS 
OF MANAGEMENT, 
Livestock enterprise . PrOduction Corn Hay Capital Labor Building 
and per head (bu,) (lbs,) ($) (hrs.) space 
management level or litter (sq, ft,) 
Dairy· 6,000.0 Ibs, 44.0 12.956.0 236.0 124.0 84.0 Average management 
Above·average management 9.430.0 Ibs. 66.0 13,672.0 311.0 129.0 84.0 
Spring pigst 
1.524.0 lbs. 119.0 1.437.0 162.0 26.0 38.6 Average management 
Above-average management 1,675.0 lbs. 97.0 1.393.0 187.0 26.0 43.0 
Fall pigs 1.528.0 Ibs. 131.0 0.0 168.0 33.0 63.5 Average management 
Above-average management 1,677.0 Ibs. 106.0 0.0 187.0 33.0 70.0 
Poultry 15.0 doz. 1.6 0.0 4.0 2.1 4.1 Average management 
Above-average management 19.0 doz. 1.7 0.0 4.2 2.1 4.1 
Medium yearllngs-drylot 
Above-average management 287.0 Ibs. 33.0 1,338.0 148.0 13.; 0.0 
Choice calves-drylot 
Above-average management 550.0 Ibs. 61.0 1.409.0 139.0 17.4 0.0 
Choice calves-pasture 
Above-average management 560.0 lbs. 50.0 3,206.0 138.0 18.7 0.0 
• Includes one cow and replacements: one-third calf, one-third 1-year-old, and one-fourth 2-year-Old. 
t Replacements were saved back from spring litters. 
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m the use of labor. The annual egg production 
per hen is 230 eggs. An average of about 1.25 
sexed chicks per hen must be purchased each year 
for potential layers. Culling and mortality rates 
for hens are estimated at 11 percent and 15 per-
cent of the total, respectively; chick mortality is 
estimated at 10 percent of the total. The resource 
requirements (shown in table 5) and net return 
for this enterprise are based upon one hen and 
1.25 sexed chicks. . 
Yearling steers fed on drylot with above-aver-
age management. With this enterprise, medium 
yearling feeder steers are purchased in November 
weighing about 670 pounds, wintered primarily 
on roughage and put on full feed in late winter. 
They are fed out in dry lot to grade good and 
marketed in April or May. Market weight aver-
ages 957 pounds per head, and death loss is 1.5 
percent. The resource requirements (shown in 
table 5) and net return for this enterprise are 
calculated on a head basis. 
Feeder calves fed on drylot with above-aver-
age management. With this enterprise, good to 
choice feeder calves are bought in October weigh-
ing about 430 pounds, wintered on roughage and 
limited grain and then put on full feed in early 
summer. These calves are fed out to grade choice 
and marketed in August. Market weight averages 
980 pounds per head, and death loss is 2.5 per-
cent. The resource requirements in table 5 and 
net return for this enterprise are calculated on a 
head basis. 
Feeder calves fed on pasture with above-
average management. With this enterprise, good 
to choice calves are purchased in October weigh-
ing about 430 pounds, wintered on roughage and 
limited grain and put on full feed on pasture the 
following spring. They are fed out to grade 
choice and marketed in September. Market weight 
averages 990 pounds per head, and death loss is 
2.5 percent. The resource requirements (shown in 
table 5) and net return for this enterprise are 
calculated on a head basis. 
Production and resource requirements per head 
or per litter for the livestock enterprises out-
lined above are included in table 5. Labor re-
quirements for crops and livestock are given in 
table 4 in total amounts and by percentage distri-
bution in months. The labor data are averages, 
and the exact number of hours may vary on par-
ticular farms. However, the percentage distri-
bution throughout the year is relatively constant 
for a given technique. 
LINEAR PROGRAMMING BASIS OF STUDY 
As indicated earlier, consideration of all possible 
combinations of crops and livestock in relation to 
the restrictions of each limited resource can be 
accomplished simultaneously by the linear pro-
gramming tE chnique. The use of this technique 
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requires, however, that each possible way of pro-
ducing livestock and crops must be expressed in 
terms of an activity. For example, a CCSb ro-
tation with no application of fertilizer is an ac-
tivity or enterprise differing from the same ro-
tation fertilized at a second, third or fourth level. 
Since the input-output relationships for a rotation 
are considered in four ratios in "this study (four 
fertilization levels), each rotation gives rise to 
four crop activities. Hence, there is a total of 12 
crop activities. Each crop activity, in turn, com-
petes with all other activities for the use of 
available resources. Likewise, the livestock enter-
prises with different levels of management are 
considered as independent activities. Spring pigs, 
for example, with average management is a dif-
ferent activity from spring pigs with above-aver-
age management. Thus, an activity can be defined 
as a specific process in which production is carried 
out, since each activity specifies the technique and 
the nature and quantities of inputs used. 
The unit level of output of any activity is chosen 
arbitrarily with the inputs and unit prices stated 
in relation to this level of output. In this study, 
the unit chosen for crops is 1 acre and, for live-
stock, 1 animal-with the output and inputs ex-
pressed accordingly. When capital is available, 
crop activities are permitted to expand to the 
limit of the supply of land, while livestock pro-
duction is not permitted to exceed the forage pro-
duction of the farm. When the corn and forage 
requirements for livestock are not in the same 
ratio as the production of corn and forage, any 
surplus forage will go unused, while any surplus 
corn can be sold. Likewise, any deficit of corn 
can be purchased. A few plans, however, are com-
puted with livestock production limited to the 
grain produced on the farm. The main portion of 
this study limits livestock production only to the 
supply of capital, labor, building space and forage 
production of the farm. 
LINEAR PROGRAMMING RESTRICTIONS 
Plans on the following pages are restricted to 
the resources available to the tenant. The maxi-
mum profit plans thus relate to the tenant and 
his resources. Other plans would be most profit-
able to a landlord or owner for the same farm. The 
programming restrictions are indicated by equa-
tions 1 through 6 where S1 is labor supply of the 
tenant family, 8 2 is capital supply, S3 is cropland, 
S4 is building space, S5 is grain produced or pur-
chased and So is hay produced. In these equations 
n 
(1) s, ~ ~ 3.,J X J j=l 
n 
(2) s.?: ~ a.J x J 
.- j = 1 
n 
(4) S,;;; ~ a'J x J j=l 
n 
(5) S5= ~ ar.J x J j=l 
n n 
(3) 8 3 ;;; ~ a.) xJ (6) S. ~ ~ a6J x J j=l j=l 
aij refers to the input-output coefficient of the jth 
enterprise for the ith resource while Xj refers to 
the amount of the enterprise using the resource. 
In all restrictions except for grain, production is 
limited to the resource supply, but all of the re-
source supply need not be used in the plan. In 
the case of grain, however, the amount produced 
and purchased must be exhausted in the plan 
(either as feed or grain sales). 
PRICES USED FOR PLANNING 
Prices used in computing the optimum plans are 
included in table 6. The pricing method used in 
this study attempts to maintain the average his-
torical price relationships among the items pur-
chased and the items sold by the farmer, while ad-
justing all prices to the 1954 price level. This ad-
justment is accomplished by taking the ratio of 
the average price of each item to the average price 
of corn for each period and multiplying this ratio 
by the 1954 price of corn. The period used for all 
items except hogs, feeder cattle and milk products 
is 1950-54. The historical periods used to compute 
hog and feeder cattle prices are 1947-54 and 1935-
54, respectively. The prices used for Grade A 
milk and for butterfat represent an average price 
paid by dairy plants and creameries in Hardin 
County from March to December 1954. The 
method of calculating adjusted prices is illus-
trated below for hogs: 
Average adjusted = Average 1954 
price of hogs corn price 
Average hog price 
1947-64 
x-------
Average corn price 
1947-54 
The adjusted price by this method reflects the 
long-term price relationships between commodities 
and corn as well as the 1954 general price level. 
While the "average" prices used for the major 
calculations of this study are somewhat higher 
than those currently prevailing, they provide de-
termination of plans to fit price relationships be-
tween products which are likely to exist over a 
period of years. The central problem in this 
study is to determine optimum farm organizations 
for farmers with different resource combinations. 
Hence, whether prices are high or low, the same 
farm organization will give maximum profits, as 
long as prices bear the same relationship to each 
other (although the amount of profit will vary). 
However, some solutions are computed where 
price ratios deviate from the adjusted long-run 
price ratio. To examine the effect on incomes of 
using higher or lower hog prices, 1954 and 1955 
_hog prices are used. Incomes are calculated under 
these price changes because an optimum plan for 
a given supply of resources depends on prices, as 
well as on the input-output coefficients used. These 
price ratios also allow analysis of the income and 
farm organization problems which arise from 
price declines such as those faced by farmers in 
1955. 
Net prices are used in this study to calculate 
optimum plans. The net unit price for all activi-
TABLE 6. AVERAGE ADJUSTED PRICES USED. 
Item Unit Purchase Selling price price 
Seed and fertilizer: 
Corn 
Soybeans 
Oats 
Nitrogen (N) 
Phosphorus (P,O.) 
Potassium (K.o) 
Feed and grain: 
Corn 
Oats 
Soybeans 
Mixed hay 
Cattle supplement 
Hog supplement 
Laying mash 
bu. 
bu. 
bu. 
lb. 
lb. 
lb. 
bu. 
bu. 
bu. 
ton 
cwt. 
cwt. 
cwt. 
Livestock and livestock products: 
Medium yearlings cwt. 
Choice feeder calves (drylot fed) I:wt. 
Choice feeder calves (pasture fed) cwt. 
Cull dairy cow owt. 
11.50 
4.30 
1.00 
0.15 
0.11 
0.06 
1.43 
0.78 
17.40 
4.78 
5.60 
4.92 
18.25 
24.10 
24.10 
Veal calves owt. 
Medium dairy cow head 188.95 
Good dairy cow head 250.00 
Butterfat lb. 
Milk (3.7% grade A) cwt. 
Sows cwt. 
MarCh-market hogs cwt. 
April-market hogs owt. 
September-market hogs owt. 
October-market hogs owt. 
Composite hog price· owt. 
1954 prices 
March-market hogs 
April-market hogs 
September-market hogs 
October-market hogs 
1955 prices 
owt. 
owt. 
owt. 
owt. 
19.47 
1.43 
0.78 
2.74 
21.60 
25.77 
25.97 
14.88 
21.87 
0.61 
3.67 
17.70 
20.41 
19.90 
21.96 
20.07 
19.83 
26.53 
26.ail 
19.70 
18.57 
Maroh-market hogs owt. 15.65 
Aprll-market hogs cwt. 16.63 
September-market hogs cwt. 17.00 
October-market hogs owt. 16.00 
• Composite hog price is the weighted composite price per owt. 
of fall pigs, spring pigs and the sow. 
ties is the gros's price for each activity minus 
the annual variable costs of producing one unit 
of this activity. The gross price for each activity 
is computed by multiplying the various products 
produced per unit of this activity by the individual 
product prices. The prices of all factors and 
products do not change throughout this study, 
except in plans where hog prices were permitted 
to vary. 
CAPITAL AND MANAGEMENT LEVELS AND COSTS 
Capital is typically the most limiting resource 
for beginning farmers, and the amount of capital 
possessed varies with individuals. Therefore, plans 
have been computed for different amounts of capi-
tal to determine how optimum plans differ with 
capital availability. The resulting plans indicate 
that the most profitable combination of crops and 
livestock enterprises should differ for specific 
amounts of capital on the same farm and soil type. 
The six capital levels considered for planning 
are: $3,000, $5,000, $7,500, $10,000, $15,000 and 
capital not limiting. These capital levels repre-
sent capital available to the tenant for producing 
any of the numerous crop and livestock activities 
considered. These capital levels do not include the 
capital investment in machinery for crop produc-
tion. Machinery investment for crop production 
has been treated as a fixed cost since a given 
amount must be owned by the tenant before the 
farm can be planted to any rotation. The ma-
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chinery investment required by a crop-share ten-
ant and other fixed costs are given in table 7. 
These fixed costs include depreciation and insur-
ance on farm machinery as well as personal prop-
erty taxes and other miscellaneous items. The 
profits for the resulting plans are above these 
fixed costs. Hence, the net income given is a net 
taxable income. 
The $3,000 level, exclusive of investment in ma-
chinery, was chosen as the minimum capital level 
because this amount is required to put the entire 
farm into a rotation. The other five capital levels 
were chosen to determine optimum plans and how 
they change when capital is increased from this 
minimum level.7 Since plans are expected to differ 
for beginning farmers with various managerial 
ability, each of the six capital levels are considered 
• In the alternative resource and price considerations examined 
later, the $10,000 level of capital alone is used. This level, 
exclusive of machinery investment, Is selected because capital 
is not the only limiting resource specifying the enterprises 
selected. Therefore, the farm plan Is a function of all limit-
ing resources rather than of land and capital alone, which is 
not the caSe for lower capital levels. With $10,000 each re-
source has an effect on the optimum farm plan. 
TABLE 7. ESTIMATED FIXED COSTS FOR TENANT. 
1954 Esti-
Description of value t d Annual 
farm machinery new ~tf: depreciation 
($) (years) ($) 
Tractor-"3-bottom" 
_$ 2,604 12 $ 217.04 
Plow-"3-bottom" 397 17 23.36 
Tandem disk-"10-ft." 380 20 19.04 
Corn planter-"4-row" 706 16 47.06 
Fertilizer spreader-"10-ft." 268 6 44.75 
Elevator-"50-ft." 700 15 46.67 
CUlUvator-"4-row" 539 12 44.94 
Drag harrow-"Z4-ft." 186 15 12.42 
2 tlare box wagons 500 20 25.00 
Manure spreader 514 10 51.40 
Endgate seeder 80 12 6.70 
Pickup truck 1,800 10 180.00 
Corn picker" 1,879 12 313.12 
Power nl0wer-~17 .. ft.'t 298 12 24.85 
Side delivery rake-"8-ft." 308 ~ 25.72 
TOTAL $11,159 $1,082.07 
Total personal property taxes and insurance for 
tenant (1.5% X $11,159) 
Miscellaneous items: 
167.39 
30.00 
25.00 
10.00 
15.00 
Electricity 
Telephone 
Farm papers 
Farm organization dues 
Estimated TOTAL FIXED COSTS $1,329.46 
• Tenant has hay. small grain and soybean crops custom har-
vested. 
TABLE 9. CAPITAL REQUIREMENTS FOR LIVESTOCK 
FOR DIFFERENT LEVELS OF MANAGEMENT.· 
Capitalt 
Enterprise Unit (annual expense and 
capital investment) 
Dairy 
Average management head $236.00 
Above-average management head 311.00 
Spring pigs 
Average management litter 162.00 
Above-average management litter 187.00 
Fall pigs 
Average management litter 168.00 
Above-average management litter 187.00 
Poultry 
Average management hen 4.00 
Above-average management hen 4.20 
Medium yearlings on drylot 
Above-average management head 148.00 
Choice calves on drylot 
Above-average management head 139.00 
Choice calves on pasture 
Above-average management head 138.00 
• A more complete description of the basic data for each enter-
prise is given in the appendix. 
t Includes: (1) annual cash expenses such as feed supple-
ments, breeding and veterinary fees, insurance, depreciation 
on investment and purchase price of basic stock for beef and 
poultry and (2) investment such as equipment for basic stock 
for hogs and dairy. 
with six combinations of livestock management. 
They are: (a) all activities with average manage-
ment, (b) all livestock activities with above-aver-
age management, (c) all activities with average 
management except hogs above-average, (d) all 
activities with average management except dairy 
above-average, (e) all activities with average man-
agement except feeder cattle above-average and 
(f) only poultry with above-average management 
and all other activities average. Feeder cattle 
are considp.red as investment opportunities in only 
(b) and (e). 
The capital requirements (investment and oper-
ating expenses) for each enterprise are given in 
tables 8 and 9; Annual cash expense for crops 
does not include the harvest cost for hay where 
hay is not harvested. Investment for crop pro-
duction is zero since it is included under fixed 
machinery as shown in table 7. The items included 
in annual cash expense for crops are such items 
as seed, fertilizer, insecticides, seed treatment, 
TABLE 8. PER-ACRE COST OF ROTATIONS WITH DIFFERENT LEVELS OF FERTILIZATION FOR A CROP-SHARE 
TENANT ON CLARION-WEBSTER SOIL.-
Rotation and fertilizer level 
Cost item CCOM CSbCOM CCSb 
2 2 3 4 2 3 4 
Constant costt 1l.98 11.98 11.98 11.98 12.25 12.25 12.25 12.25 13.25 13.25 13.25 13.25 
Fertilizer cosU 0.00 1.76 3.10 4.70 0.00 1.19 2.25 3.90 0.00 1.99 4.00 5.84 
Harvest cost§ 5.92 6.57 6.95 7.15 5.31 5.83 6.14 6.29 2.48 2.91 3.211 3.30 
Total costs 17.90 20.31 22.03 23.83 17.56 19.28 20.81 22.45 15.73 18.05 20.47 22.39 
• Adapted from Bowlen, Bernard J. Production planning of crops for Iowa farms. Unpublished Ph.D. thesis. Iowa State 
College Library, Ames, Iowa. 1954. 
t Includes fuel, grease, repairs, maintenance of tractors and machinery. and half the seed cost per acre. 
t Includes only the tenant's share of the total cost. 
§ Includes only the ·tenant's share in the case of oats and soybeans but all harvest cost for corn. It was assumed that the 
tenant owned corn harvesting equipment but custom harvested the oats and soybeans. 
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feed and machinery repairs associated with crop 
production. Annual expense for livestock includes 
such items as fuel and repairs for livestock equip-
ment, veterinary fees, insurance, replacement stock 
and other miscellaneous expenses. Investment in 
livestock equipment is treated as a part of the 
capital investment, since it is not required unless 
livestock is included in a farm plan. 
No interest charge has been made for the capi-
tal used in computing plans in this study. If the 
capital used must be obtained from credit sources, 
income would be lowered by the corresponding in-
terest charge. 
ANALYSIS OF RESULTS AND OPTIMUM 
PLANS 
Optimum, or profit maximizing, plans are pre-
sented in this section. The method of presentation 
consists of separately analyzing each of the six 
livestock management situations for the six capi-
tal levels outlined earlier. As indicated, this pro-
cedure is followed be.cause optimum plans vary 
with managerial ability and capital supply. When 
capital is very limiting, regardless of manage-
ment level, optimum plans depend upon the amount 
of capital available. When capital does not limit 
plans, the extent to which production (and hence 
income) can be expanded depends on managerial 
ability, as well as on the supply of labor and live-
stock housing. Therefore, beginning farmers with 
a very limited supply of capital must choose quite 
different farm plans from operators with a larger 
supply of capital, if they wish to maximize profits. 
The importance of management in determining 
enterprise combination is directly related to capi-
tal availability. 
All plans are computed with the restriction that 
production cannot exceed the resource supplies 
outlined earlier. If needed, grain can be purchased 
to expand livestock production beyond the grain 
produced on the farm. In the tables which follow, 
the "corn surplus or corn deficit" column shows 
the bushels of corn bought or sold for each farm 
plan. A plus sign signifies corn sold while a minus 
sign indicates the number of bushels purchased. 
Where the number of livestock units require more 
grain than is produced, a charge is made for the 
grain purchased. Thus, the price for the products 
produced is a net price. 
Profits for the plans presented suppose that 
fixed costs of $1,329 have been subtracted from 
gross revenue. Hence, the profit figures for each 
plan are given as net taxable returns. 
AVERAGE MANAGEMENT (TABLE 10) 
A summary of the farm plans for the six capital 
levels with average management is given in table 
10. With $3,000 the most profitable plan (Plan 1) 
includes only crops. This plan includes 147 acres 
of CCSb fertilized at the third level. For this capi-
tal level, crop production and fertilization of crops 
give higher returns for small amounts of capital 
than do livestock. Some acres of land and some 
man-hours of labor in all months are not used in 
this plan. Capital is the only limiting resource. 
Any attempt to plant more acres or to use more 
labor, with all other resources remaining constant, 
would lower profits. With only $3,000 (above ma-
chinery investment) no resource should be used 
TABLE 10. OPTIMUM FARM PLANS WITH AVERAGE MANAGEMENT ON l60-ACRE. CLARION.WEBSTER, CROP-SHARE 
RENTED FARM WITH DIFFERENT QUANT.1TIES OF AVAILABLE CAPITAL. 
Plan Capital Net Enterprises Included Crops Acres Limiting 
Corn surplus 
level· returnt in the tarm plan resources or deficit (bu.) 
1 , 3,000 $ 911 147 acres CCSb. Corn 98 Capital +2,689 Soybeans 49 
2 $ 5,000 $1,598 135 acres CCSb. Corn 97 Capital +1,257 
18 acres CSbCOM. Soybeans 48 Land 
12 lltters of spring pigs; Oats 4 
Meadow 4 
3 $ 7,500 $2,386 112 acres CCSb, Corn 91 Capital 
- 679 41 acres CSbCOM. Soybeans 46 Land 
28 litters of spring pigs; Oats 8 
Meadow 8 
4 $10,000 $3,171 88 aCres CCSb. Corn 85 Capital 
-2,616 65 acres CSbCOM. Soybeans 42 Land 
43 litters of spring pigs; Oats 13 
Meadow 13 
$16,000 $3.694 92 acres CCSb. Corn 89 Capital 
-4,150 31 acres CCOM. Soybeans 36 Land 
30 acres CSbCO:\h Oats 14 poultr,r and hog 44 litters of spring pigs; Meadow 14 bull Ing space 
12 litters ot tall pigs§ October labor 
100 hens 
6 Capital $3,707 96 aCres CCSb; Corn 93 Land 
-4,394 
not limiting 67 acres CCOl\h Soybeans 32 Poultry and hog ($15,417)" 44 litters of spring plgsi Oats 14 building space 
14 JItters ot tall plgs§ :\feadow 14 October labor 
100 hens 
• Capital above machinery Investment of $11,159. 
t Profits after fixed costs of $1,329 are SUbtracted. 
i One litter Includes a. sow and 6.8 pigs weaned. 
lOne litter includes a sow and 6.7 pigs weaned . 
•• Amount of capital that can be used with a given supply ot limiting resources listed In column 7. 
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for livestock. Thus, part of the answer to a ques-
tion posed earlier ("How does the amount of capi-
tal affect the optimum enterprise combination ?") 
is already given. This question can be fully 
answered only after other capital and manage-
ment levels have been considered. However, for 
this capital and management level, tenants· can 
maximize profits by investing their limited capital 
in crop production rather than livestock. The 
2,589 bushels of corn and 1,691 bushels of soy-
beans in Plan 1 are sold for cash. Profits, for 
Plan 1, with fixed costs subtracted, are $911. 
When capital is increased to $5,000 with aver-
age management, the most profitable plan (Plan 
2) includes: 135 acres of CCSb and 18 acres of 
CSbCOM rotations, with both rotations fertilized 
at the third level; 12 litters of spring pigs and 
the cash sale of 1,257 bushels of grain and 561 
bushels of soybeans. Profits for this plan, with 
fixed costs subtracted, are $1,598. The limiting 
resources for Plan 2 are land and capital. Increas-
ing the quantity of capital allows some invest-
ment in livestock to be profitable. Investing funds 
in livestock at this capital level is more profitable 
than applying fertilizer at a rate higher than the 
third level on the CCSb and CSbCOM rotations. 
Since the hog system requires some pasture, 18 
acres of the CSbCOM rotation are included in the 
plan. In practice, however, it would not be feasible 
to plant 18 acres of a second rotation just to ob-
tain forage; rather the whole farm might be 
planted to a CCSb rotation with the necessary 
forage being supplied by a more permanent pasture 
involving alfalfa down for 2 years. In so doing, 
profits would be reduced very little. 
As capital is increased to $7,500 with average 
management, the number of spring litters is in-
creased. The number of acres of CSbCOM rotation 
are correspondingly increased to provide the neces-
sary forage for the hogs. Plan 3, with $7,500 in 
capital, includes 112 acres of CCSb and 41 acres 
of CSbCOM rotations, with both rotations ferti-
lized at the third level; 28 litters of spring pigs 
and the cash sale of 527 bushels of soybeans. 
Profits for this plan with fixed costs subtracted 
are $2,385. There is still not enough capital to 
profitably include poultry and dairy cows. The hog 
enterprise is increased beyond the hog house space 
because dairy cows cannot successfully compete 
for the limited capital. As a result of increasing 
the hog enterprise, grain production becomes in-
sufficient to meet the requirements of 28 litters. 
Hence, 679 bushels of corn would have to be pur-
chased. The limiting resources which specify the 
enterprises in Plan 3 are capital and land. Labor 
is not limitational in any month. 
With capital increased to $10,000, exclusive of 
machinery investment as in all previous cases, the 
spring pig enterprise is increased to the limit of 
the capital supply, as building space is not limiting. 
Plan 4 with $10,000 of capital includes: 88 acres 
of CCSb and 65 acres of CSbCOM rotations, with 
both rotations fertilized at the third level; 43 
litters of spring pigs and the cash sale of 494 
32 
bushels of soybeans. Profits for this plan with 
fixed costs subtracted are $3,171. The higher 
capital level allows an expansion in the number 
of spring pigs, as this enterprise is limited only 
by capital. Acres of CSbCOM rotation are further 
substituted for acres of CCSb rotation to provide 
the necessary forage for the increased hog enter-
prise. Because spring pigs are successful in com-
peting for the dairy barn space, dairy cows can-
not be profitably included. Spring pigs in com-
bination with crops give higher returns on limited 
capital than dairy cows or poultry. Of the 43 
litters included in the plan, 30 litters are produced 
in the dairy barn. Expansion of the spring pig 
enterprise, however, increases the corn deficit, as 
shown in table 10. Nearly 2,600 bushels of corn 
will have to be purchased in Plan 4 to meet the 
feed requirements of 43 spring litters. However, 
some grain would be purchased with soybean 
receipts. 
With a capital level of $15,000, October labor 
and building space become limiting. Fall pigs 
and poultry are included for the first time. The 
optimum plan (Plan 5) now includes: 31 acres of 
CCOM rotation fertilized at the second level, 30 
. acres of CSbCOM and 92 acres of CCSb rotations 
fertilized at the third level; 44 litters of spring 
pigs, 12 litters of fall pigs, a supplementary lay-
ing flock of 100 hens and the cash sale of 425 
bushels of soybeans. Of course, in practice farmers 
usually tend to keep away from more than two 
rotations in their farm plans, but it must be noted 
that. three rotations with the given livestock 
enterprises yield a maximum profit of $3,694. A 
possible alternative plan, which yields only $32 
less profits with the same livestock but includes 
only CCSb and CCOM rotations, would probably 
be preferred by some farmers. The choice of this 
alternative plan, therefore, would depend upon 
individual preferences. 
The limiting resources for Plan 5 are capital, 
land, October labor and livestock housing. The 
greater amount of capital now makes it profitable 
to diversify. the crop and livestock programs. In 
previous plans, capital was a major factor in de-
termining the enterprises selected. Now capital 
is less important. The optimum farm plan is not 
now a function of capital alone, but of capital, land, 
October labor and livestock housing. October labor 
(the expansion of the fall pig enterprise requires 
a large amount of October labor for farrowing) 
and building space are now the major resource 
limitations specifying the enterprises selected. 
Consequently, fall pigs and poultry are included 
for the first time, since capital is not exhausted 
by the spring pig enterprise (which is limited by 
building space). The greater amount of capital 
makes it profitable to supply some of the forage 
for the spring pig enterprise by a CCOM rotation. 
Previously, forage was supplied by a CSbCOM ro-
tation. Since the total livestock program is in-
creased for this capital level, grain would have to 
be purchased. A total of 4,150 bushels of corn is 
needed to meet the grain requirement for this 
plan. However, some grain would be purchased 
with soybean receipts. 
Plan 6, with capital not limiting, is not greatly 
different from the previous plan for $15,000. The 
enterprises included are: 96 acres of CCSb rotation 
fertilized at the third level, 57 acres of CCOM ro-
tation fertilized at the second level, 44 litters of 
spring pigs, 14 litters of fall pigs, 100 hens and 
sale of 369 bushels of soybeans. Profits, with 
fixed costs subtracted, are $3,707. With the ex-
ception of capital, the limiting resources for this 
plan are the same as for Plan 5. Only $417 of ad-
ditional capital is used by making capital not 
limiting. Consequently, similar livestock enter-
prises are selected in plans 5 and 6. Removing 
the capital limitation affects the selection of crop 
rotations more than livestock enterprises. Acres 
planted to a CSbCOM rotation in previous plans 
are now shifted to a CCOM rotation. The reason 
why the CCOM rotation did not come into the 
optimum plans at capital levels lower than $15,000 
is that other rotations gave higher returns on 
capital; whereas, the CCOM rotation uses labor 
more efficiently when capital is not limiting. 
Hence, beginning farmers with a very limited 
supply of capital would find it unprofitable to 
follow a high forage rotation since only a limited 
quantity of forage can be profitably marketed. 
With capital not limiting, several alternative 
plans give almost equal profits. For example, one 
alternative plan includes: 88 acres of COSb and 
65 acres of CSbCOM rotations, with both rotations 
fertilized at the third level; 44 litters of spring 
pigs, 11 litters of fall pigs and 100 hens. Net 
revenue for this plan is $3,679, or $28 less than 
for the optimum plan. However, the capital used 
for this plan is $14,046 while that used for the 
optimum plan was $15,417. The addition of $1,371 
to the capital supply increased net revenue very 
little by changing the rotation and fertilization 
level and adding two fall litters. These results 
indicate that the returns on capital are approach-
ing zero above $15,000 when the supply of other 
resources is constant. It is zero at $15,417, as 
indicated in the optimum plan. For this reason, 
most operators would probably choose Plan 5 or 
the alternative plan above in preference to Plan 
6, because the increased returns on capital are not 
sufficient to pay interest charges and to offset the 
risk involved in borrowing additional capital. 
PLANS nIFFEH WITH C~o\PITAL AVAILABILITY 
The six optimum plans outlined above for aver-
age management indicate that investment oppor-
tunities for beginning farmers vary with the sup-
ply of available capital. With capital limited to 
$3,000, young tenant operators should invest their 
funds only in crops. Livestock can be profitably 
included only with greater quantities of capital. 
When capital is available in sufficient quantities, 
and other resources become limitational, more 
flexibility exists in the choice of livestock and 
crops. The beginning farmer, if he wishes to maxi-
mize profits, must plan according to his own re-
source limitations and individual goals. Alterna-
tive farm plans, as indicated above, provide the 
opportunity for farmers to plan according to their 
own farm conditions. As indicated previously, no 
one farm plan is best for all farmers on the same 
soil type, if profits are to be maximized. The 
success of an educational program design to help 
young farmers choose farm plans consistent with 
their individual goals and resource supplies de-
pends upon the recognition of these facts. 
LIVESTOCK MANAGEMENT AROVE-A VEHAGE 
(TABLE 11) 
The plans outlined above are for young farmers 
with average management ability in all activities. 
The plans presented here consider tenants with 
above-average managerial ability. The resource 
restrictions are the same; only management is . 
changed. Each plan with improved management 
and comparable capital levels is compared with 
the plans for average management to determine 
the effect of m:magerial ability on farm organi-
zation and income. A summary of the farm plans 
with above-average management is given in table 
11. 
The optimum plan with $3,000 under improved 
management (Plan 7) is the same as Plan 1 with 
average management. Crop production and fer-
tilization of crops give higher returns for small 
amounts of capital than do livestock under both 
management situations. When capital is the limit-
ing resource, managerial ability has no effect on 
the choice of enterprises selected. Hence, recom-
mendations to young farmers with $3,000 on the 
selection of enterprises are the same as Plan 1. 
With capital increased to $5,000, the cropping 
plan is changed to provide some forage for the 
livestock included. Plan 8 includes: 137 acres of 
CCSb fertilized at the third level, 16 acres of 
CSbCOM rotation fertilized at the second level, 
10 litters of spring pigs and the cash sale of 559 
bushels of soybeans and 1,652 bushels of corn.S 
Profits, with fixed costs subtracted, are $2.335. 
The limiting resources are land and capital. Similar 
crops and livestock are included in plans 2 and 8, 
even though the management level is different. 
Fewer spring litters are included in the present 
plan because more capital is required per litter. 
The CSbCOM rotation in Plan 8 is now fertilized 
at the second level, and fewer acres of meadow 
are included in this plan because less forage is 
needed for spring pigs. The difference in net 
revenue for the two plans, $739, is primarily at-
tributable to the level of swine management rather 
than to the fertilization level. Hence, regardless 
of the level of management proficiency in livestock 
production, the investment opportunities are prac-
tically the same. However, profits are higher for 
8 Under actual farm conditions the farm would be planted to 
on,lY a CCSb rotation with the necessary forage being sup. 
pbed by permanent pasture. Such a. plan would not reduce 
prOfits. 
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TABLE 11. OPTIMUM FARM PLANS WITH ABOVE-AVEHAGE LIVESTOCK MA~AGEMENT ON ISO-ACRE, CLARIOl\ 
WEBSTER, CROP-SHARE RENTED FARM WITH DIFFERENT QUANTITIES OF AVAILABLE CAPITAL. 
Plan Capital Net Enterprises included level· returnt In the farm plan 
7 $ 3,000 $ 911 147 acres CCSb. 
8 $ 5,000 $2,335 137 acres CCSb. 
16 acres CSbCOM2 
10 Ii tters of spring pigst 
$ 7,500 $4,108 115 acres CCSb. 
38 acres CSbCOM. 
24 litters of spring plgst 
10 $10,000 $5,882 93 acres CCSb. 
60 acres CSbCOl\h 
38 litters of spring pigst 
11 $15,000 $7,530 96 acres CCSb. 
57 acres CSbCOl\1a 
39 litters of spring pigst 
12 litters of fall pigs§ 
100 hens 
12 Capital $8,747 98 acres CCSb. 
not limiting 15 acres CCOM. ($19,113)·· 40 acres CSbCOM. 
39 litters of spring pigst 
24 litters of fall pigs§ 
100 hens 
• Capital above machinery Investment of $11,159. 
t Profits after fixed costs of $1,329 are subtracted. 
* One litter includes a sow and 7.3 plr;s weaned. 
§ One litter includes a sow and 7.2 pigs weaned . 
Crops Limiting 
Cprn surplus 
Acres resources or deficit (bu.> 
Corn 98 Capital +2,589 
Soybeans 49 
Corn 98 Capital +1,652 
Soybeans 49 Land 
Oats 3 
Meadow 3 
Corn 91 Capital + 246 Soybeans 46 Land 
Oats 8 
Meadow 8 
Corn 86 Capital -1,160 
Soybeans 43 Land 
Oats 12 
Meadow 12 
Corn 87 Capital -2,669 
Sovbeans 44 Land 
Oats 11 Poultry and hog 
Meadow 11 building space 
Corn 88 Land -3,586 
Soybeans 41 Poultry and hog 
Oats 12 bulldln/! space 
Meadow 12 March labor 
•• Amount of capital that can be used with a given supply of limiting resources listed in column 7. 
improved management because of greater feeding 
efficiency and pork production per litter. As a re-
suIt of better feeding efficiency, more grain is sold 
for cash. Therefore, one possible way for young 
farmers to improve their income potential is by 
improving their management practices. 
As capital is increased to $7,500 (Plan 9) the 
number of litters of spring pigs is increased. To 
provide the increased forage required by a larger 
hog enterprise, some CSbCOM2 is substituted in 
the plan for CCSba• Plan 9 with $7,500 includes: 
115 acres of CCSb rotation fertilized at .the third 
level, 38 acres of CSbCOM rotation fertilized at 
the second level, 24 litters of spring pigs and the 
cash sale of 524 bushels of soybeans and 246 
bushels of corn, Profits, with fixed costs sub-
tracted, are $4,108, The limiting resources for 
Plan 9 are capital and land. Labor is not limi-
tational in any month. This plan still does not 
contain any poultry or cattle as these enterprises 
cannot successfully compete with spring pigs for 
the limited supply of capital. Similar results 
are obtained in Plan 3 (table 10) with average 
management. The reason for obtaining similar 
plans, regardless of management proficiency, is 
that spring pigs give higher returns on capital 
than do either cattle or poultry. Hence, part of 
the answer to the question posed earlier ("How 
does managerial ,ability affect the choice of enter-
prises ?") is given here. A more complete answer 
can be given after plans with different com-
binations of management ability are examined. 
When capital is increased to $10,000, the opti-
mum plan (Plan 10) calls for 93 acres of CCSb 
rotation fertilized at the third level and 60 acres 
of CSbCOM rotation fertilized at the second level, 
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38 litters of spring pigs and the cash sale of 488 
bushels of soybeans. Profits, with fixed costs sub-
tracted, are $5,882. The most limiting resources 
specifying the enterprises selected are the same 
as for Plan 9. Plan 10 includes only spring pigs 
with rotations because spring pigs are more profit-
able than all other livestock enterprises. Dairy 
cows cannot successfully compete with hogs for 
the dairy barn space, as capital is the major limit-
ing resource. Consequently, spring pigs are in-
cluded in combination with crops to the limit of 
the available capital supply. Substitution of some 
CSbCOM rotation for some COSb rotation is neces-
sary to provide the necessary forage for the in-
creased hog enterprise. The result of increasing 
the supply of capital from $7,500 to $10,000 causes 
the hog enterprise to expand and to increase the 
acres of forage produced, Increasing the hog 
enterprise, however, makes it necessary to pur-
chase 1,160 bushels of corn, but some would be 
. purchased with soybean receipts. Grain purchases 
in Plan 10 are less than in Plan 4 (which contains 
similar livestock and crops) because fewer litters 
of pigs are included in Plan 10. 
As capital is increased to $15,000, the cropping 
plan is not changed much. However, the fertili-
zation level and livestock enterprises are different. 
The CSbCOM rotation is now fertilized at the third 
level. In addition to the spring pig enterprise 
included in previous plans, the present plan now 
includes fall pigs and poultry. Dairy and feeder 
cattle enterprises still cannot be profitably in~ 
eluded. Plan 11, with $15,000 includes: 96 acres 
of CCSb and 57 acres of CSbCOM rotations fer~ 
tilized at the third level, 39 litters of spring pigs, 
12 litters of fall pigs, a supplementary laying 
flock of 100 hens and the cash sale of 505 bushels 
of soybeans. The limiting resources for this plan 
are capital, land and building space for poultry 
and hogs. Labor is not limitational in any month 
and does not influence the selection of enterprises. 
Quite similar livestock enterprises are included in 
plans 5 (table 10) and 11, but the cropping system 
is different. The greater amount of meadow 
comes into Plan 5 to provide the pasture for 44 
litters of spring pigs. In both plans, the addition 
of fall pigs and poultry to the plan provides the 
best possible use of all the tenant's resources. 
An alternative to Plan 11 is a plan including the 
same livestock and crops, except 20 acres of the 
CSbCOM rotation are now fertilized at the second 
level. The lower rate of fertilization reduces 
profits only $7. This plan indicates that some 
variation in fertilization levels is possible without 
materially affecting the level of net income. 
The optimum plan with capital not limiting 
(Plan 12) is not materially different from Plan 11, 
except for a larger fall pig enterprise. Adding 
$4,113 of capital increases the fall pig enterprise 
by 12 litters and increases profits by $1,217. The 
returns on capital are still quite high, but more 
than $19,113 cannot be profitably used as March 
labor and livestock housing limit further ex-
pansion of the hog enterprise. Dairy and feeder 
cattle are not included in this plan, because spring 
and fall pigs in combination with crops use the 
limiting resources most profitably. Similar ro-
tations and livestock are included in plans 6 (table 
10) and 12, but the size of the farm business is 
much larger in Plan 12. The returns to capital are 
greater with above-average management, hence, 
more capital can be profitably used. With the same 
quantity of fixed resources, but different manage-
ment proficiency, the income potential is almost 
twice as great for beginning operators with im-
proved management. Hence, the major factor de-
termining the level of income for beginning 
farmers with a fixed supply of labor and livestock 
housing and capital not limiting is management. 
HOG MANAGEMENT ABOVE-AVERAGE; 
OTHER ACTIVITIES AVERAGE (TABLE 12) 
Previous plans were computed for situations 
where beginning operators have either average 
or above-average management ability. Optimum 
plans presented in this section consider tenants 
to have above-average management proficiency 
in swine production but average proficiency in 
all other activities. Not all young farmers have 
equal managerial ability in all enterprises. Con-
sequently, the following plans are computed so 
that the effects of improved swine management 
alone on income can be examined. These plans 
are summarized in table 12. 
When capital is limited to $3,000, the optimum 
farm plan (Plan 13) includes 147 acres of CCSb 
rotation fertilized at the third level. Plan 13 is 
identical to plans 1 and 7 (tables 10 and 11), with 
all' activities having average and above-average 
management, respectively. Hence, with $3,000 
tenants can maximize profits by investing limited 
funds in crops and fertilization, regardless of the 
level of livestock management. It is more profit-
able for beginning farmers to improve crop yields 
before considering investment in livestock, when 
capital is very limited. 
As capital is increased to $5,000, $7,500 and 
$10,000 with above-average managerial ability in 
hogs, the resulting farm plans are the same as ob-
TABLE 12. OPTIMUM PLANS WITH AVERAGE MANAGEMENT (EXCEPT ABOVE-AVERAGE FOR HOGS) ON ISO-ACRE, 
CLARION-WEBSTER. CROP-SHARE RENTED FARM WITH DIFFERENT QUANTITIES OF AVAILABLE CAPITAL. 
Plan Capital Net Enterprises inCluded level· returnt in the farm plan 
13 $ 3,000 $ 911 147 acres CCSb. 
14 $ 5,000 $2,335 137 acres CCSb. 
16 acres CSbCOM. 
10 litters of spring pigs :!: 
15 $ 7,500 $4,108 115 acres CCSb. 
38 acres CSbCOl\r. 
24 litters of spring pigs:!: 
16 $10,000 $5.882 93 acres CCSb. 
60 acres CSbCOM. 
38 Jitters of spring pigs* 
17 $15,000 $7,509 96 acres CCSb. 57 acres CSbCOlIa 
39 Jitters of spring pigs:!: 
14 litters of fall pigs§ 
18 Capital $8,624 101 acres CCSb. 
not limiting 41 acres CCOll. ($19,140) 11 acres CSbCOlfo 
40 Jitters of spring pigst 
24 litters of fall pigs§ 
100 hens 
• Capital above machinery investment of $11.159. 
t Profits after fixed costs of $1,329 are subtracted. 
:I: One litter Includes a sow and 7.3 pigs weaned. 
lane litter Includes a sow and 7.2 pigs weaned . 
Crops Acres Limiting 
Corn surplus 
resources or deficit (bu.) 
Corn 98 
Soybeans 49 
Capital +2,589 
Corn 98 Capital +1,652 
Soybeans 49 Land 
Oats 3 
MeadOW 3 
Corn 91 Capital + 246 Soybeans 46 Land 
Oats 8 
Meadow 8 
Corn 86 Capital -1,160 
Soybeans 43 Land 
Oats 12 
Meadow 12 
Corn 87 Capital -2,706 
Soybeans 44 Land 
Oats 11 Hog building 
lfeadow 11 space 
Corn 93 Land 
-3.857 
Soybeans 36 Poultrv and hog 
Oats 12 building space 
lleadow 12 llarch labor 
September labor 
•• Amount of capital that can be used with a given supply of limiting resources listed in column 7. 
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tained for comparable capital levels with all activi-
ties having above-average management. Spring 
pigs in combination with crops in plans S, 9, 10, 
14, 15 and 16 offer beginning operators the most 
profitable investment opportunity. Hence, similar 
recommendations would be appropriate for be-
ginning farmers having these specified quantities 
of capital and management proficiency. 
When capital is increased to $15,000 with only 
above-average management for hogs, the optimum 
plan (Plan 17) includes: 96 acres of CCSb and 57 
acres of CSbCOM rotations, with both rotations 
fertilized at the third level; 39 litters of spring 
pigs, 14 litters of fall pigs and cash sale of 505 
bushels of soybeans. Profits, with fixed costs sub-
tracted, are $7,509. The limiting resources for 
this plan are capital, land and hog housing. Labor 
is not limitational in any month. Similar enter-
prises were included in Plan 11 (table 11) with 
above-average management for all activities. 
However, Plan 17 does not have a poultry enter-
prise and includes more fall litters. Substitution 
of two fall litters for 100 hens in Plan 17 is the 
result of considering poultry with average manage-
ment. However, the difference in net income for 
these two plans is only $21. From the standpoint 
of actual farm planning, consideration of a poul-
try enterprise affects the optimum combination 
of livestock and crops very little. A choice be-
tween these two plans would depend upon the 
particular values of a farm family. Some families 
may want to have a supplementary poultry enter-
prise for home use or to reduce some of the income 
variability associated with specializ'ltion in hogs. 
Adding a poultry enterprise has little effect on 
profits, but it does increase the applicability of 
these results to more farm situations. 
An alternative to Plan 17 is one that includes 
the same livestock and cropping system except 
the CSbCOM rotation is now fertilized at the 
second level. The difference in net revenue for 
these two plans, however, is only $23. The re-
duction in profits is small enough to suggest that 
for this capital level some flexibility in fertilization 
mtes is possible without materially affecting net 
income. 
The maximum profit plan with capital not limit-
ing and average management for all activities ex-
cept hogs (Plan IS) includes: 101 acres of COSb 
and 11 acres of CSbCOM rotations fertilized at 
the third level, 41 acres of CCOM rotation ferti-
lized at the second level, 40 litters of spring pigs, 
24 litters of fall pigs, a supplementary laying 
flock of 100 hens and the cash sale of 432 bushels 
of soybeans. Profits for Plan IS with fixed costs 
subtracted are $S,624. The resources specifying 
the enterprises in this plan are land, March and 
September labor and livestock housing. Since 
spring pigs give greater returns than dairying on 
the limited building space, spring pigs come into 
the plan to the limit of the building space. Then, 
poultry is included to the limit of the poultry 
housing while fall pigs are brought into the plan 
to the limit of the remaining March and Septem-
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ber labor. Hence, with capital not limiting a com-
bination of spring and fall pigs with a supplemen-
tary poultry enterprise maximizes profits. 
As pointed out earlier, the practice of following 
three rotations, as in Plan IS, is usually not feasi-
ble under actual farm conditions. A possible al-
ternative to Plan IS, that might be preferred by 
some operators, includes only two rotations, CCSb 
and CSbCOM, with the same livestock enterprises 
as the optimum plan. However, the combination 
of livestock enterprises now has been changed 
to include 34 litters of spring pigs, 29 litters of 
fall pigs and a supplementary laying flock of 100 
hens. Profits for this plan are only $46 less than 
optimum. Hence, these results suggest that with 
capital not limiting, variation in both crop and 
livestock enterprises is possible without materially 
affecting profits. Some operators, seeking to spread 
price risks associated with a diversified hog pro-
gram may prefer this alternative plan. Variation 
in enterprise combination makes it possible for 
young farmers to make short run adjustments to 
risks and uncertainty without loss of much income. 
DAIRY MANAGEMENT ABOVE-AvERAGE; 
OTHEH ACTIVITIES AVERAGE (TABLE 13) 
In previous plans, dairying was not included 
since dairy cows could not successfully compete 
with spring pigs for capital and, hence, the dairy 
building space. However, when above-average 
management is assumed for dairying and average 
management is included for all other activities, 
dairy cows are included in some farm plans. Since 
dairy cows require more roughage than spring 
pigs, plans including dairy cows contain a greater 
amount of meadow. Therefore, for the first time 
some plans do not contain a CCSb rotation. The 
plans for the six capital levels, with only above-
average management for dairying, are summarized 
in table 13. 
The optimum plan with above-average manage-
ment for dairying (all other activities average) 
and $3,000 (Plan 19) includes only crops. Plan 
19 is the same plan as all previous plans obtained 
with a comparable capital supply (plans 1, 7 and 
13) . Hence, proficiency in dairy management 
does not change the income opportunities of be-
ginning farmers when capital is limited to $3,000, 
since crop production and fertilization of crops 
give higher returns for small amounts of capital 
thim do livestock. 
As capital is increased to $5,000 with above-
a verage dairy management, some dairy cows are 
included in the farm plan for the first time. Under 
the present management situation, dairy cows are 
successful in competing with spring pigs for both 
capital and dairy building space. The farm plan 
for $5,000 (Plan 20) includes: 66 acres of CCSb 
and S7 acres of CSbCOM rotations, with both ro-
tations fertilized at the third level; 6 dairy cows, 
the cash sale of 461 bushels of soybeans and 2,070 
bushels of corn. Profits, with fixed costs sub-
tracted, are $1,S13. For this plan capital and land 
TABLE 13. OPTIMU::\1 PLANS WITH AVERAGE MANAGE:\JENT (EXCEPT ABOVE·AVERAGE FOR DAIRY) ON 160·ACRE, 
CLARION·WEBSTER, CROP· SHARE RENTED FARM WITH DIFFERENT QUANTITIBS OF AVAILABr~E CAPITAL. 
Plan Capital Net level· returnt 
19 $ 3,000 $ 911 
20 $ 5,000 $1,813 
,,1 $ 7,500 $2,729 
22 $10,000 $3,399 
23 $15,000 $3,944 
24 Capital $3.982 
not limi ting 
($15,811)'· 
Enterprises included 
in the farm plan 
147 acres CCSb. 
87 acres CSbCOl\I3 
66 acres CCS b. 
6 dairy cows 
153 acres CSbCO:\13 
19 litters of spring pigs~ 
10 dairy cows 
153 acres CSbCO:\fo 
26 litters of spring pigs~ 
8 dairy cows 
48 hens 
119 acres CSbCO;\h 
34 acres CC01\1. 
24 litters of spring pigs~ 
13 litters of fall pigs§ 
9 dairy cows 
100 hens 
19 acres CCSb. 
97 acres CCOM. 
37 acres CSbCOM, 
25 !ltters of spring plgs~ 
15 litters of fall pigs§ 
9 dairy cows 
100 hens 
• Capital above machinery investment of $1l,15~. 
t Profits after fixed costs of $1,329 are sUbtracted. 
t One litter inciudes a sow and 6.8 pigs weaned. 
§ One litter includes a sow and 6.7 pigs weaned . 
Crops 
Corn 
Soybeans 
Corn 
Soybeans 
Oats 
Meadow 
Corn 
Soybeans 
Oats 
;\Ieadow 
Corn 
Soybeans 
Oats 
Meadow 
Corn 
Soybeans 
Oats 
:l1eadow 
Corn 
Soybeans 
Oats 
Meadow 
Limiting Corn surplus Acres or deficit resources (bu.) 
98 Capital +2,589 
49 
79 Capital +2,070 
40 . Land 
17 
17 
62 Capital - 587 
31 Land 
30 
30 
62 Capital -1,404 
31 Land 
30 Dairy and hog. 
30 building "pace 
65 Capital -2,945 
24 Land 
32 Dairy, poultry 
32 and hog build-
Ing spaee 
October labor 
76 Land -3,043 
13 Dairy, poultry 
32 and hog build-
32 ing space 
October labor 
•• Amount of capital that can be used with a given supply of lil1liting resources listed in column 7. 
are the only limiting resources. Labor is not 
limitational in any month. The COSb rotation is 
the first activity to come into the plan and ex-
pands to the limit of acres available. However, 
additional output and profits are possible by sub-
stituting some CSbCOM rotation for some CCSb 
rotation and adding dairy cows. Substitution of 
these rotations and adding dairy cows is carried 
on until the capital supply is exhausted. As the 
dairy enterprise is increased, the acres planted to 
a CSbCOM rotation are also increased to supply 
the necessary forage. The final plan includes a 
combination of crops and dairy cows giving greater 
returns on the scarce acres and capital than any 
other combination of enterprises. 
Plan 20 differs from plans 2, 8 and 14 (tables 
10, 11 and 12) obtained above, both in the acres 
planted to rotations and in the type of livestock 
included. Plans previously computed primarily 
included only spring pigs in combination with 
crops. In this instance, where dairy cows are con-
sidered at above-average management, dairy cows 
are more profitable than spring pigs with average 
management. Hence, for the first time managerial 
ability influences the selection of the most profit-
able combination of enterprises. Beginning oper-
ators with above-average dairy management, but 
only average swine management, would maximize 
profits on limited capital by investing in dairy cows 
and crops. 
As capital is increased to $7,500, the profit maxi-
mizing plan (Plan 21) differs considerably from 
the previous plan with $5,000. The farm plan now 
contains a different cropping system and a com-
bination of livestock enterprises. Plan 21 in-
cludes: 153 acres of CSbCOM rotation fertilized 
at the third level, 19 litters of spring pigs, 10 
dairy cows and the cash sale of 367 bushels of 
soybeans. Profits, with fixed costs subtracted, are 
$2,729. The limiting resources specifying the 
enterprises in this plan are capital and land. Labor 
is not limitational in any month. With above-aver-
age management for dairy and average swine man-
agement, dairy cows are unable to compete with 
spring pigs for all of the dairy building space. 
Sufficient capital is now available to expand the 
dairy enterprise to the limit of the dairy barn 
space (14 cows). However, profits can be further 
increased by reducing the dairy enterprise and 
adding spring pigs. When spring pigs are added 
to the plan, some of the acres devoted to forage 
production for the dairy activity are reallocated 
to spring pigs. As acres of rotation are shifted 
to forage production for spring pigs, the dairy 
activity is reduced. Substitution of spring litters 
for dairy cows continues until the capital supply 
is exhausted. Hence, a combination of dairy cows 
with spring pigs gives higher returns on limited 
capital and land than does specialization in either 
livestock activity. 
There are several alternative plans to Plan 21 
which include different combinations of dairy cows 
and spring pigs that give slightly less than 
maximum profits. In some cases differences in 
profits between the optimum and alternative plan 
is very small. Since some operators may prefer 
an alternative plan that includes all dairy or 
spring pigs, these alternatives (profits for a plan 
with either all dairy cows or all spring pigs are 
$300 and $344, respectively, less than optimum) 
should be considered in farm planning. The be-
ginning farmer, if he wishes to maximize profits, 
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must plan according to his own conditions and re-
source limitations. No one farm plan is best for 
all farmers on the same soil type because in-
dividual farm conditions and goals are different. 
With a capital level of $10,000 and above-aver-
age dairy management, the profit-maximizing plan 
includes the same enterprises as the previous plan, 
except the combination of livestock enterprises is 
modified to include a small poultry enterprise. 
The dairy enterprise is reduced while the spring 
pig activity is increased. Plan 22 includes: 153 
acres of CSbCOM rotation fertilized at the third 
level, 8 dairy cows, 26 litters of spring pigs, 48 
hens and the cash sale of 367 bushels of soybeans. 
Profits, for this plan with fixed costs subtracted, 
are $3,399. The limiting resources which specify 
the enterprises selected are capital, land, dairy 
and hog housing. Spring pigs are increased in 
this plan as this enterprise can outbid the dairy 
cows for part of the dairy building space. Nearly 
1,400 bushels of corn would have to be purchased 
because of the greater number of spring litters. 
Several alternative combinations of dairy cows 
and spring pigs should be considered by young 
farmers. The combination outlined above is the 
one which actually maximizes profits for the re-
sources considered. However, numerous others 
give returns almost as large and may be preferred 
by some operators. In some cases, different com-
binations reduce profits very little. Choosing all 
dairy or all spring litters would not reduce profits 
by more than $200. Some of the alternative plans 
which give slightly less than maximum profits 
are: 
Alternative Plan 1 includes 153 acres of CSbCOM 
rotation fertilized at the third level, one litter of 
fall pigs, 19 litters of spring pigs and 10 dairy 
cows. Profits are $3,390. 
Alternative Plan 2 includes 153 acres of CSbCOM 
rotation fertilized at the third level, 42 spring 
litters and one dairy cow. Profits, for this plan 
with fixed costs subtracted, are $3,194. 
Thus, specializing in spring pigs reduces profits 
by about $200. For this capital and management 
level, beginning farmers have a variety of almost 
equally profitable plans to choose from. The ex-
istence of several almost equally profitable com-
binations of dairy cows and spring pigs makes 
the above optimum plan adaptable to a wide 
variety of farm conditions. 
With a capital level of $15,000, October labor is 
also limiting (the expansion of the hog enterprise 
requires a large amount of October labor for far-
rowing). A fall pig activity is now included in 
the plan. Previously, fall pigs were not included 
because of capital limitations. The profit-maxi-
mizing plan for this capital level (Plan 23) in-
eludes: 34 acres of CCOM and 119 acres of CSb-
COM rotations, with both rotations fertilized at the 
third level; 9 dairy cows, 24 litters of spring pigs, 
13 litters of fall pigs, a supplementary laying flock 
of 100 hens and the cash sale of 286 bushels of 
soybeans. Profits, with fixed costs subtracted, are 
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$3,944. The greater amount of capital increases 
the degree of diversification of both the livestock 
and the cropping system. Sufficient capital is now 
a vailable to expand both the dairy and spring 
pig enterprise. However, neither enterprise can 
successfully compete for the total dairy barn space. 
Consequently, a combination of these two enter-
prises maximizes profits. Dairy cows and spring 
pigs are included in the plan to the limit of the 
available building space before fall pigs and poul-
try are included to the limit of the remaining 
capital and October labor supply. Hence, the speci-
fied combination of livestock and crops is now a 
function of all limiting resources. 
. An alternative to Plan 23, with a different crop-
ping system and some changes in livestock enter-
prises, includes: 115 acres of CCOM and 38 acres 
ofCSbCOM rotations, with both rotations fertilized 
at the third level; 10 dairy cows, 24 litters of 
spring pigs, 13 litters of fall pigs and a supple-
mentary laying flock of 100 hens. Net revenue for 
this alternative plan is $3,926, or only $18 less 
than optimum. These results indicate that, for this 
capital level, variation in both the cropping and 
livestock systems is feasible without materially 
affecting net income. Since several almost equally 
profitable plans exist for this capital-management 
level, the usefulness of these results for be-
ginning farmers is increased as short-run ad-
justments in enterprise combinations can be made. 
Flexibility of short-run production opportunities 
enables tenants to adjust to risks and uncertainty 
without loss of much income.s 
The optimum plan with capital not limiting 
differs very little from the previous plan. Plan 24 
contains the same livestock enterprises but the 
cropping system is changed to include more corn 
and less soybeans. Since profits are only slightly 
increased, Plan 24 may be considered as just an-
other alternative to Plan 23. The present plan in-
cludes a cropping system of 19 acres of CCSb, 97 
acres of CCOM and 37 acres of CSbCOM rotations 
with all rotations fertilized at the third level. 
Profits, for this plan with fixed costs subtracted, 
are $3,982. The limiting resources for this plan 
are the same (except for capital) as for Plan 23. 
The similarity of the two plans is explained by the 
fact that only $15,811 of capital is used when 
capital is considered not limiting. The effect of 
adding $811 to the capital supply only increases 
the same livestock enterprises and rearranges the 
total acres planted to specific rotations. Most of 
the acres previously planted to a CSbCOM rotation 
are shifted to a CCOM rotation. Thus, the percent 
of the total acres planted to soybeans is decreased. 
Since profits are increased only $38 by making 
capital not limiting, it is doubtful if young farmers 
would find it profitable to borrow the additional 
capital ($811) required for this plan if risk and 
uncertainty are taken into account. In practice 
young farmers would probably choose Plan 23. 
• Heady. Earl O. Economics of agricultural production and reo 
source use. Prentlce·Hall, Inc .• N. Y. 1952. pp. 500·534. 
FEEDER CA'lTLE MANAGEMENT ABOVE-AVERAGE; 
OTHER ACTIVITIES AVERAGE (TABLE 14) 
Feeder cattle were not included in previous 
plans (plans 7 through 12 with above-average live-
stock management, table 11) because spring and 
fall pigs gave higher returns on the limited re-
sources. Plans discussed in this section consider 
feeder cattle with above-average management and 
all other· activities average. Under these manage-
ment conditions feeder cattle are able to compete 
for the limited resources when large amounts of 
capital are available. Beginning operators with 
less than $15,000 available can maximize profits 
by investing their capital in crops and spring pigs. 
Hence, plans 25, 26, 27 and 28 are the same plans 
obtained previously (plans 1, 2, 3 and 4, table 10) 
with average management for all activities. A 
summary of the farm plans with above-average 
management proficiency in feeder cattle and aver-
age managerial ability in all other activities is 
given in table 14. 
When capital is increased to $15,000 with above-
average management for feeder cattle (Plan 29), 
beginning operators can profitably invest their 
funds in feeder cattle. Of all the plans previously 
computed, this is the first plan to include feeder 
cattle. However, feeder cattle are still not success-
ful in competing with spring pigs for capital. 
Consequently, feeder cattle are included in the 
present plan only after the size of the spring pig 
enterprise is determined by the building limitation. 
Since feeder cattle give higher returns on the re-
maining July labor and capital (not used by the 
spring pig and crop activities) than either dairy 
or faU· pigs, feeder cattle can be profitably in-
cluded. The forage needed by feeder cattle and 
hogs in this plan is supplied by the CSbCOM ro-
tation. The farm plan with $15,000 (Plan 29) in-
cludes: 153 acres of CSbCOM rotation fertilized 
at the third level, 44 spring litters, ·16 choice 
calves fed in drylot, 19 choice calves full fed on 
pasture, a supplementary laying flock of 19 hens 
and the cash sale of 367 bushels of soybeans. 
Profits, with fixed costs subtracted, are $4,243. 
The limiting resources for Plan 29 are capital, 
land, July labor and building space. The result of 
increasing the capital supply to $15,000 is main-
taining the same number of spring litters while 
adding a feeder cattle and a small poultry enter-
prise. Therefore, beginning farmers with less 
than $15,000 should not consider feeder cattle as 
an investment, if they wish to maximize profits. 
The plan outlined above is the one which actually 
maximized profits for the resources considered. 
However, numerous other plans give returns al-
most as large and may be favored by some oper-
ators. Five alternative plans listed below include 
different livestock and cropping systems, and none 
gives less than $4,184 profits. These plans show 
that a wide range of flexibility in farm organi-
zation is possible when an adequate amount of 
capital is available. 
Alternative Plan 1 includes 137 acres of CSbCOM 
and 16 acres of CCOM rotations, with both ro-
tations fertilized at the third level; 44 litters of 
spring pigs, 22 choice calves fed on pasture, 14 
choice calves fed on drylot and a supplementary 
laying flock of 24 hens. Profits, with fixed costs 
subtracted, are $4,242. 
Alternative Plan 2 includes the same crop and 
livestock enterprises as the optimum plan except 
one fall litter replaces the 19 hens. Net revenue 
is $4,236. 
TABLE 14. OPTIMUM PLANS WITH AVERAGE MANAGEMENT (EXCEPT ABOVE-AVERAGE FOR FEEDER CATTLE) ON 
160-ACRE. CLARION-WEBSTER, CROP·SHARE RENTED FARM WITH DIFFERENT QUANTITIES OF AVAILABLE CAPITAL. 
Capital Net Enterprises inclUded Limiting Corn surplus Plan Crops Acres or deficit level· returnt in the farm plan resources (bu.) 
25 $ 3,000 $ 911 147 acres CCSb. Corn 98 
Soybeans 49 
Capital +2,584 
26 $ 5,000 $1,598 135 acres CCSb. Corn 97 Capital +1,257 
18 acres CSbCOM. Soybeans 48 Land 
12 litters of spring pl<!'st Oats 4 
Meadow 4 
27 $ 7,500 $2,385 112 acres CCSb. Corn 91 Capital - 679 
41 acres CSbCOM. Soybeans 46 Land 
28 litters of spring plgsf Oats 8 
:\Ieadow 8 
28 $10,000 $3,171 88 acres CCSb. Corn 85 Capital -2,616 
65 acres CSbCOM. Soybeans 42 Land 
43 Ii tters of spring pigs: Oats 13 
MeadOW 13 
29 $15,000 $4,243 153 aCres CSbCOM. Corn 62 Capital -4,818 44 litters of spring pigsf Soybeans 31 Land 
19 hens Oats 30 Hog space 
16 choice calves (dry]ot) Meadow 30 July labor 
19 choice calves (pasture) 
30 Capital $4,656 57 aCreS CCOl\h Corn 67 Land 6,201 
not limiting 96 acres CSbCOM. Soybeans 20 Poultry and hog 
($19,638)" 44 litters of spring plgsf Oats 33 building space 
15 litters of fall plgs§ Meadow 33 July labor 
100 hens November labor 
28 choice calves (pasture) 
• Capital above machinery investment of $11,159. 
t Profits after fixed costs of $1,329 are SUbtracted. 
t One litter includes a sow and 6.8 pigs weaned. 
lOne litter includes a sow and G.7 pigs weaned . 
•• Amount of capital that can be used with a. given supply of limiting resources listed in column 7. 
39 
Alternative Plan 3 includes the same livestock 
and crop enterprises as Alternative Plan 1 except 
the 16 acres of CCOM rotation are fertilized at 
the fourth level. Net revenue is $4.229. 
Alternative Plan 4 includes 40 acres of CCOM 
rotation fertilized at the second level, 10 acres of 
CCOM rotation fertilized at the fourth level, 103 
acres of CSbCOM fertilized at the third level, 10 
choice calves fed on drylot, 25 choice calves fed 
on pasture, 44 litters of spring pigs and 1 litter 
of fall pigs. Net revenue is $4,198. 
Alternative Plan 5 includes 57 acres of CCOM 
rotation fertilized at the second level, 9 acres of 
CCOM rotation fertilized at the fourth level, 87 
acres of CSbCOM rotation fertilized at the third 
level, 44 litters of spring pigs, 26 choice calves fed 
on pasture, 8 choice calves fed on drylot and one 
litter of fall pigs. Net revenue for this plan is 
$4,184, or $59 less than for the optimum plan. 
The optimum plan with capital not limiting and 
an above-average level of management for feeder 
cattle (Plan 30) differs considerably from Plan 
29. The enterprise combination which maximizes 
profits for Plan 30 includes: 96 acres of CSbCOM 
rotation fertilized at the third level, 57 acres of 
CCOM rotation fertilized at the second level, 44 
lit~ers of spring pigs, 28 choice calves fed on 
pasture, 15 litters of fall pigs, a supplementary 
laying flock of 100 hens and the cash sale of 236 
bushels of soybeans. Profits, with fixed costs sub-
tracted, are $4,656. The limiting resources for 
this plan are land, July and November labor and 
livestock housing. Total capital used is $19,638. 
In this plan the spring pig enterprise expands 
to the limit of the building space before fall pigs 
and feeder cattle are added. Since spring pigs do 
not exhaust the labor supply, fall pigs and feeder 
cattle are added to the limit of the remaining 
July and November labor supply. When capital is 
not limiting, addition of a fall pig enterprise and 
changing· the cropping system to include more 
forage, increases profits by $413. Part of the acres 
originally planted to a CSbCOM rotation in Plan 
29 are shifted to a CCOM rotation in Plan 30. 
This shift in rotations is necessary to produce the 
forage required for the feeder cattle in the latter 
plan. 
An alternative to Plan 30, using $482 less capi-
tal and giving $150 less profits, includes 24 acres 
of CCSb, 57 acres of CCOM and 72 acres of CSb-
COM, with all rotations fertilized at the third 
level; 44 litters of spring pigs, 14 choice calves fed 
on drylot, 16 choice calves fed on pasture and 14 
litters of fall pigs. Profits for this plan are $4,506. 
Again it is true that when capital is not limiting 
several different combinations of rotations and 
livestock enterprises can be used without materi-
ally lowering net income. It is still true that any 
plan other than the optimum gives less than maxi-
mum profits. However, farmers probably would 
not choose this alternative plan since it includes 
three rotations. As pointed out earlier, farmers 
tend to keep away from a farm plan containing 
more than two rotations. 
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It should be noted that of all the previous man-
agement levels considered, none gave so many al-
ternative plans with almost equal profits. How-
ever, flexibility in choice of enterprise combination 
is increased for all management situations at high 
capital levels. When young farmers have sufficient 
capital and, thus, several alternative farm plans 
from which to choose, they are able to select one 
of several plans without any great sacrifice in 
profits. This flexibility of choice is desira})le since 
no one farm plan is best for all farmers on the 
same soil type and with a given quantity of re-
sources. Each farmer must plan according to his 
own farm conditions, preferences for work load, 
resource limitations and ability to shoulder risks. 
Farmers with a small amount of capital not having 
as many equally profitable alternative plans are 
more limited in their choice of investment op-
portunities. 
POULTRY MANAGE.MENT ABOVE-AVERAGE; 
OTHEuACTIVITlES AVERAGE (TABLE 15) 
In the foregoing plans, poultry was not included 
as an investment opportunity until capital was in-
creased above $10,000. Since the enterprise con-
sidered (1) is a small supplementary farm laying 
flock (poultry housing limits the flock size to 100 
hens) and (2) returns less to limited capital than 
other livestock, poultry cannot be profitably in-
cluded at lower capital levels.10 However, when 
beginning operators have above-average manage-
ment proficiency in poultry and average ability in 
all other activities, poultry becomes a profitable 
investment (table 15). 
The optimum farm plan with above-average 
management for poultry and a capital level of 
$3,000 (Plan 31) includes only crops. As in all 
previous plans with $3,000, crop production and 
fertilization give higher returns for small a-
mounts of capital than do livestock. Again, the 
level of livestock management does not cause 
changes in the optimum farm organization when 
capital is limited to $3,000. 
When capital is increased to $5,000 the profit-
maximizing plan with above-average poultry man-
agement (Plan 32) includes: 141 acres of CCSb 
and 12 acres of CSbCOM rotations fertilized at 
the third level, 8 litters of spring pigs, 100 hens 
and the cash sale of 542 bushels of soybeans and 
1,755 bushels of corn. Profits, with fixed costs 
subtracted, are $1,609. The limiting resources 
for this plan are capital, land and poultry housing. 
This plan is essentially the same as the one ob-
tained for Plan 2 (all activities with average man-
agement, table 10) except a supplementary poul-
try enterprise has now been added. Profits are 
only slightly increased in the present plan by re-
ducing the spring litters by four and adding 100 
hens. The same crop rotations and fertilization 
'0 Here "prOfitably" refers to maximization of prOfit. While 
the poultry enterprise may return more than the cost, it is 
not a profitable enterprise to include in the farm plan if other 
enterprises will return more for the same resources. 
TABLE 15. OPTIMUM PLANS WITH AVERAGE MANAGEMENT (EXCEPT ABOVE·AVERAGE FOR POULTRY) ON 160. 
ACRE, CLARION·WEBSTER, CROP·SHARE RENTED FARM WITH DIFFERENT QUANTITIES OF AVAILABLE CAPITAL. 
Capital Net Enterprises included Limiting Corn surplus Plan Crops Acres or deficlt level· returnr in the farm plan resources (bu.) 
31 $ 3,000 $ 911 147 acres CCSb. Corn 98 Capital +2,589 
Soybeans 49 
32 $ 5,000 $1,609 141 acreS CCSb. Corn 99 Cauital +1,755 
12 acres CSbCOl\b Soybeans 50 Land 
8 litters of spring pigs:!: Oats 2 Poultry housing 
100 hens Meadow 2 space 
33 $ 7,500 $2,396 118 acres CCSb. Corn 93 Capital 
- 352 
35 acres eSbCOM3 Soybeans 46 Land 
24 litters of spring pigs:!: Oats 7 Hog and poultry 
100 hens Meadow 7 housing space 
34 $10,000 $3,183 94 acres CCSb3 Corn 86 Capital -2,282 
59 acres CSbCOM. Soybeans 43 Land 
39 litters of spring pigs; Oats 12 Hog and poultry 
100 hens Meadow 12 housing space 
35 $15,000 $3,822 92 aCres CCSb. Corn 88 Capital -4,314 
30 acres CCOM. Soybeans 37 Land 
31 acres CSbCOM3 Oats 14 Hog, dairy and 
44 litters of spring pigs; Meadow 14 poultry build· 
12 litters of fall pigs§ ing space 
100 hens October labor 
36 Capital $3,835 96 aCres CCSb. Corn 93 Land -4,398 
not limiting 57 acres CCOM. Sovbeans 32 Hog and poultry ($15,431) •• 44 litters of spring plgs:j: Oats· 14 building 
14 litters of fall plgs§ Meadow 14 space 
100 hens October labor 
~ Capital above machinery investment of $11,169. 
t Profits after fixed costs of $1,329 are subtracted. 
; One litter includes a sow and 6.8 pigs weaned. 
§ One litter includes a sow and 6.7 pigs weaned . 
•• Amount of capital that can be used with a given supply of limiting reSOUl:ces listed in column 7. 
levels are included in both plans, with only a slight 
change in the total acres in each rotation. 
As capital is increased to $7,500, the spring pig 
enterprise is increased, and the cropping plan is 
changed to include more meadow. Poultry housing 
limits the number of hens to 100, and this enter-
prise cannot be increased further. The farm plan 
for above-average poultry management and $7,500 
(Plan 33) is very similar to Plan 3 (table 10) 
obtained when all activities were considered at 
average management. This plan contains similar 
rotations but fewer spring litters and a poultry 
enterprise. Adding a poultry enterprise has very 
little effect on income ($11 more than Plan 3), and 
in practice this difference in profits would be 
ignored. Operators not interested in keeping a 
poultry flock would sacrifice very little income by 
investing their capital only in spring pigs. 
As capital is increased to $10,000 with above-
average poultry management (Plan 34), the farm 
plan includes similar crop and livestock enter-
prises as Plan 33 with $7,500. The greater amount 
of capital allows the spring pig enterprise to ex-
pand while leaving the poultry enterprise un-
changed. The cropping system is changed, how-
ever, to include more forage for the increased hog 
enterprise. The larger profits are due to the in-
cre3.sed size of the hog enterprise. Hence, similar 
recommendations regarding the type of enter-
prises to be included can be given to beginning 
farmers with $7,500 and $10,000. 
Inspection of Plan 4 (table 10) and Plan 34 
(table 15) shows that changing the level of poul-
try management has very little effect on net in-
come. When all activities are considered at an 
average level of management (table 10) poultry 
cannot successfully compete with spring pigs for 
limited capital. However, changing the level of 
poultry management to above-average (table 15) 
makes it profitable to include this enterprise. The 
difference in profits for plans 4 and 34 is only $12. 
Hence, in practice these two plans can be con-
sidered the same. Adding a poultry enterprise 
does not materially affect profits, but it does give 
tenants a chance to diversify and reduce some of 
the income uncertainty associated' with speciali-
zation in spring pigs. 
When capital is increased beyond $10,000, the 
optimum plans (plans 35 and 36) are the same 
as plans 5 and 6 in table 10. Changing the level 
of poultry management for tenants with more 
than $10,000 has no effect on the most profitable 
combination of enterprises, but profits are in-
creased slightly because of improved poultry man-
agement. Young farmers with more than $10,000 
who prefer to invest their funds only in spring 
pigs would sacrifice very little income. However, 
specialization in hogs would not only mean some 
sacrifice in income, but would also increase income 
variability. Adding a poultry enterprise would be 
a means to diversify and spread risks and un-
certainty of income. Many young farm families 
would be advised to include it for this reason. The 
choice of a particular plan, of course, would depend 
on the individual farm operator. 
OPTIMUM PLANS 'VrfH ALTERNATIYE RESOURCE 
AND PRICE CONSIDERATIONS 
The above plans are optimum for tenants with 
different management skills in livestock production 
and a given quantity of resources and specified 
price relationships. However. tenants faced with 
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different price expectations and resource limi-
tations may find quite different plans to be opti-
mum. As mentioned previously, the beginning 
farmer, if he wishes to maximize profits, must 
plan according to his own farm conditions and re-
source limitations. Consequently, to consider a 
greater range of planning situations, the follow-
ing plans consider different prices and resource 
limitations. 
In programming for these added situations, only 
one capital level has been used; namely $10,000. 
A single capital level is used to lessen the magni-
tude of the empirical calculations. However, use 
of the one level does suggest the changes which 
may need to be made in plans for particular price 
and resource situations. 
BUILDING LIMITATION ON HOG ENTERPRISE 
(TABLE 16) 
Not all tenants rent farms with sufficient build-
ing facilities to expand hog production to the point 
indicated in the foregoing plans. Previously, 
spring pigs competed with dairy cows for the 
dairy barn space, and since spring pigs gave 
larger net returns on limited capital than dairy 
cows, this enterprise was expanded to the limit 
of the capital supply. Limiting the size of the 
spring pig enterprise, then, would have the effect 
of making more capital available to expand the 
dairy, fall pig or feeder cattle enterprises. For 
these reasons, optimum plans are computed with 
a building space restriction on the hog enterprise 
so investment opportunities can be outlined for 
tenants who are limited in the extent to which 
they are able to specialize in spring pigs. The 
optimum plans for the six levels of livestock 
management and $10,000 are summarized in table 
16. 
All activities with average management. The 
profit-maximizing plan for $10,000 and average 
management (Plan 37) is considerably different 
from Plan 4 (table 10) when building restrictions 
are imposed on the plan. When the spring pig 
enterprise is limited to 13 litters, more capital 
becomes available for other livestock. Hence, the 
farm plan (Plan 37) now includes a diversified 
crop and livestock program. In addition to the 13 
litters of spring pigs, the present plan includes 8 
litters of fall pigs, 6 dairy cows and a supple-
mentary laying flock of 100 hens. Profits for this 
plan, with fixed costs subtracted, are $2,181 or 
$990 less than for Plan 4 (table 10). In Plan 37, 
spring and fall pigs are the first livestock activi-
ties to be included and expanded to the limit of 
the building space. Then dairy and poultry come 
into the plan to the limit of the remaining capital 
supply. The rotations selected are those which 
give the greatest profits with the above livestock. 
Thus, when the hog enterprise is limited to the 
hog house space outlined here, it becomes neces-
sary to use a more diversified crop and livestock 
program. Even though profits are reduced with 
diversification, Plan 37 would appeal to some oper-
ators who wish to spread risks and uncertainty of 
prices and incomes. 
An alternative to Plan 37, giving $25 less profit 
and containing 5 percent more meadow, may be 
preferred by some farmers as it includes a larger 
dairy enterprise (9 cows), the same number of 
spring and fall litters but no poultry. The greater 
amount of forage in this plan is necessary to pro-
TABLE 16. OPTIMUM PLANS FOR $10,000 CAPITAL AND VARIOUS MANAGEMENT CONDITIONS WITH BUILDING 
RESTRICTIONS ON THE HOG ENTERPRISE. 
Plan 
37 
38 
39 
40 
41 
42 
Level of Net manage- return· ment 
AU activities $2,181 
average 
All actlvi ties $4,349 
above-average 
Above-average $3,517 
swine manage-
ment, other 
activities average 
Above-average $3,255 
dairy manage-
ment, other 
activities average 
Above-average 
management in 
feeder cattle, 
other activities 
average 
$2,812 
Enterprises included t 
66 acres CCSb" 
67 acres CCOM. 
20 acres CSbCOM. 
13 spring and 8 fall litters of pigs" 
6 dairy GOws and 100 hens 
. 153 acres CSbCOM. 
12 spring and 3 fall litters of pigs* 
10 dairy cows and 100 hens 
54 acres CCSb. 
82 acres CCOM. 
17 acres CSbCOM. 
12 spring and 7 fall litters of pigs:!: 
8 dairy cows and 100 hens 
133 acres CCOM. 
20 acreS CSbCOM. 
13 spring and 1 fall litter of pigs 
12 dairy cows and 100 hens 
14 acres CCSb. 
139 acres CSbCOM. 
13 litters of spring pigs§ 
36 choice calves fed On pasture 
Above-average $2,294 133 acres of CCOl\I. 
poultry manage- 20 acres of CSbCOMa 
ment, other 13 spring and 4 fall litters of pigs§ 
activities average 12 dairy cows and 100 hens 
• Profits after fixed costs of $1,329 are subtracted. 
Crop 
Corn 
Soybeans 
Oats 
Meadow 
Corn 
Soybeans 
Oats 
Meadow 
Corn 
Soybeans 
Oats 
Meadow 
Corn 
Soybeans 
Oats 
Meadow 
Corn 
Soybeans 
Oats 
Meadow 
Corn 
Soybeans 
Oats 
Meadow 
t Subscripts following abbreviated rotations are the levels of fertilization used. 
~ One litter includes a sow and ·7.3 spring or 7.2 fall pigs weaned. 
§ One litter Includes a sow and 6.8 spring or 6.7 fall pigs weaned. 
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Limiting Corn surplus Acres or deficit resources (bu.) 
85 Capital + 700 26 Land 
21 Hog and poultry 
21 housing 
62 Capital 
31 Land + 
5 
30 Hog and poultry 
30 housing 
84 Capital + 326 22 Land 
23 Hog and poultry 
24 housing 
75 Capital 
4 Land + 
109 
37 Hog and poultry 
37 housing 
64 Capital - 991 
33 Land 
28 
28 
Hog housing 
76 Capital + 604 4 Land 
37 
37 
Poultry housing 
vide the roughage for a larger dairy enterprise. A 
comparison of the alternative plan with the opti-
mum plan shows that including a poultry enter-
prise in the plan decreases the dairy enterprise 
and the acres in CCOM. Thus, the question of 
whether or not to add a poultry enterprise is now 
more important than for previous plans when the 
hog enterprise was not limited to the hog house 
space. Again, it should be emphasized that there 
are several alternative combinations of livestock 
and crops that give almost equal profits. The 
choice of any particular plan depends on the in-
dividual and his farm conditions. 
All activities with above-average management. 
The enterprises included in the farm plan for ten-
ants with above-average management skills and 
$10,000 when the hog enterprise is limited to hog 
house space are somewhat similar to those in Plan 
37. However, the farm plan (Plan 38) now in-
cludes more dairy cows and a different rotation. 
Plan 38 includes: 153 acres of CSbCOM rotation 
fertilized at the third level, 10 dairy cows, 12 lit-
ters of spring pigs, 3 litters of fall pigs and a sup-
plementary laying flock of 100 hens. Profits 
($4,349) for this plan are almost twice as large as 
the previous plan. Hence, tenants renting farms 
with hog building restrictions can increase their 
income by improving their management skills in 
all livestock enterprises. 
A comparison of Plan 38 with Plan 10 (table 11) 
shows that profits are reduced by $1,533 when a 
limitation is placed on the size of the spring pig 
enterprise. This restriction has the effect of forc-
ing into the plan other livestock enterprises giving 
lower returns on capital, thereby lowering profits. 
While the plan outlined above actually maximizes 
profits for the resources considered, numerous 
other plans give returns almost as large and may 
be preferred by some operators. One such plan, 
giving $40 less profit, includes the same livestock 
enterprises as Plan 38, but the cropping plan is 
changed to include only a CCOM rotation. In all 
alternative plans the spring pig enterprise expands 
to the limit of the hog house space before dairy, 
fall pigs and poultry enterprises are included. 
Then, these three enterprises expand to the limit 
of the remaining capital supply. Spring pigs are 
selected first because they give the greatest net re-
turns for capital. Capital not used by the spring 
pig enterprise is most profitably used by fall pigs, 
dairy and poultry. However, profits for all plans 
computed with the hog building restrictions out-
lined here are lower than for Plan 10 in table 11, 
which does not have this restriction for hogs. 
When the size of the most profitable enternrise 
(spring pigs) is limited, capital is made available 
for other livestock which return less profits. 
Hogs with above-average management (other 
activities average). When management conditions 
are changed to include only hogs with above-aver-
age management, the optimum plan (Plan 39) is 
only slightly different than plans 37 and 38. The 
same livestock are included but in different pro-
portions. However, the enterprises included in this 
plan differ considerably from those included in 
Plan 16 (table 12) when the hog enterprise is lim-
ited by the hog building space. Plan 16 includes 
only crops and spring pigs; whereas, the present 
plan includes a diversified crop and livestock pro-
gram. The present plan includes the following live-
stock: 12 litters of spring pigs, 7 litters of fall 
pigs, 8 dairy cows and 100 hens. The cropping 
system also is changed to include more forage for 
the dairy enterprise. As with plans 37 and 38, 
when the hog enterprise is limited by building 
space, profits are reduced. Young farmers rent-
ing farms with less building space for hog produc-
tion than indicated in Plan 16 (table 12) are not 
able to specialize in spring pigs and must diversify 
to obtain the most profitable use of all resources. 
Hence, inadequate building facilities may serve 
to reduce income opportunities on some farms. 
Dairy with above-average management (other 
activities average). When the hog enterprise is 
limited to 13 litters by building space and the man-
agement situation is changed to include only dairy 
with above-average management, the farm plan 
(Plan 40) includes the same livestock enterprises, 
except for one fall litter, as Plan 22 (table 13). 
However, more dairy cows are included in the pres-
ent plan since the spring pig enterprise is limited 
to 13 litters. Also, the cropping system is changed 
to include more meadow for the larger dairy enter-
prise. The forage is now supplied by a CCOM ro-
ration; whereas, in Plan 22 the forage is supplied 
by a CSbCOM rotation. Profits for the present plan 
are $3,255, or $144 less than for Plan 22. The re-
duction in profits is much smaller under the pres-
ent management situation than for plans 37, 38 
and 39. because similar livestock enterprises are 
selected, regardless of the building restriction on 
the hog enterprise. Hence, beginning farmers 
with only above-average managerial ability in 
dairying would need to make smaller enterprise 
adjustments to maintain income on farms with 
varying building facilities for hog production. The 
extent to which profits are reduced when the hog 
enterprise is limited by building facilities depends 
upon the level of livestock management considered. 
Feeder cattle with above-average management 
(other activities average). When the manage-
ment level is further changed to include only 
feeder cattle with above-average management with 
$10,000 (Plan 41), feeder cattle becomes a profit-
able investment alternative when the. spring pig 
enterprise is restricted by a building limitation. 
Feeder cattle are not included in Plan 28 (table 
14) because spring pigs give higher returns on 
capital. However, the present farm plan includes 
a feeder cattle enterprise in combination with 
spring pigs. As in Plan 28, the first livestock ac-
tivity to come into the plan to the limit of the 
building space is spring pigs. Then, the remaining 
capital not used by the 13 litters of spring pi~s 
(the capacity of the hog house) is most profitably 
used by investing it in choice feeder calves fed 
on pasture. The effect of limiting the size of the 
spring pig enterprise makes it profitable for ten-
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ants to invest in feeder cattle at lower capital 
levels than was indicated in plans computed with-
out this building limitation for hogs (table 14). 
However, profits are reduced when the spring pig 
enterprise is limited to 13 litters. Profits for the 
present plan are $2,812, or $359 less than for Plan 
28 (table 14). Since fewer litters of pigs are in-
cluded in Plan 41, less grain would have to be pur-
chased. Beginning farmers not wanting to expand 
livestock production beyond the grain production 
of the farm would probably prefer Plan 41 to Plan 
28 because the soybean receipts in Plan 41 are al-
most sufficient to purchase the 991 bushels of corn 
required. Soybean receipts for Plan 28 are not 
nearly sufficient to purchase the 2,600 bushels of 
corn required. 
Poultry with above-average management 
(other activities average). When the hog enter-
prise is limited by hog building space and the 
management level is changed to include only poul-
try with above-average management with $10,000, 
the optimum plan (Plan 42) is considerably dif-
ferent from Plan 34 (table 15). In addition to the 
spring pig and poultry enterprises included in ' 
Plan 34, the farm plan now contains 4 litters of 
fall pigs and 12 dairy cows. Also. the cropping 
system is changed to include more forage for the 
dairy enterprise. All the acres previously planted 
to a CCSb rotation and part of the acres planted 
to a CSbCOM rotation in Plan 34 are shifted to a 
CCOM rotation in the present plan. Thus, when 
the spring pig enterprise is limited to 13 litters by 
building space, beginning farmers must diversify 
their livestock program to obtain the most profit-
able use of all resources. The reduction in income 
from diversification for this management situa-
tion is $889. However, some operators may pre-
fer Plan 42 to Plan 34 since diversification would 
reduce income variability. By adding a dairy and 
fall pig enterprise, young farmers can diversify 
and spread risks and uncertainty of income. The 
choice of a particular plan, of course, would de-
pend upon the individual farm operator and his 
farm conditions. 
1954 HOG PHICES (TABLE 17) 
Since adjusted long-run average prices were used 
in computing all previous plans, the question to 
be answered now is: What effect on income and 
farm organization would higher hog prices have? 
Consequently, plans presented in this section are 
computed with 1954 hog prices (table 17) which 
were generally higher in March and April but 
slightly lower in September and October than the 
long-run average prices used previously. 
All activities with average management. The 
enterprises included in the optimum plan with 1954 
hog prices for tenants with average management 
ability and $10,000 (Plan 43) differ considerably 
from the enterprises included in Plan 4 (table 10) 
which are optimum for long-run average price re-
lationships. The most profitable combination of 
crops and livestock in Plan 43 is fall pigs and a 
CCSb rotation; in Plan 4, spring pigs in combina-
tion with CCSb and CSbCOM rotations maximized 
profits. Since no forage is required by the fall pig 
enterprise in Plan 43, the total cultivated acres 
can be planted to corn and soybeans. Profits for 
the present plan are $3,637, or $466 more than 
Plan 4( table 10). Since larger profits are due to 
higher prices for hogs marketed in April 1954, it 
is more profitable for tenants to concentrate on 
fall farrowings than spring farrowings. However, 
beginning farmers, to maximize profits over time, 
should not invest their funds on the basis of 1 
year's prices. The extent to which price changes 
in anyone year alter the most profitable comb ina-
TABLE 17. OPTIMUM PLANS FOR $10,000 CAPITAL, VARIOUS MANAGEMENT CONDITIONS AND 1954 HOG PRICES. 
Level of Net Plan manage- Enterprise Includedt Crop 
ment return· 
43 All activities $3,637 153 acres of CCSb. Corn 
average 19 litters of fall pigs:t Soybeans 
44 All activities $4,838 93 acres of CCSb. Corn 
above-average 60 acres of CSbCOM. Soybeans 
38 Ii tters of spring pigs § Oats 
Meadow 
45 Above-average $4,838 93 acres of CCSb. Com 
swine manage- 60 acres of CSbCOM2 Soybeans 
ment, other 38 litters of spring pigs! Oats 
activities average Meadow 
46 Above-average $3,792 153 acres of CSbCOM. Com 
dairy manage- 10 JItters of fall plgs:t Soybeans 
, ment, other 10 dairy cows Oats 
activities average Meadow 
47 Above-average $3,637 153 acres of CCSb. Corn 
management in 19 litters of fall pigs:t Soybeans 
feeder cattle, 
other activities 
average 
48 Above-average $3,637 153 acres of caSb. Corn 
poultry manage- 19 litters of fall pigs: Soybeans 
ment, other 
activities average 
• Profits after fixed costs of $1,329 are subtracted. 
t Subscripts following abbreviated rotations are the levels of fertilization used. 
t One litter includes a sow and 6.7 pigs weaned. 
§ One litter includes a sow and 7.3 pigs weaned. 
44 
Limiting Corn surplus Acres or deficit resources (bu.) 
102 Capital + 169 51 Land 
Hog housing 
8',6, Capital -1,160 
43 Land 
12 Hog housing 
12 
86 Capital -1,160 
43 Land 
12 Hog housing 
12 
62 Capital + 304 31 Land 
30 Hog housing 
30 
102 Capital + 169 51 Land 
Hog housing 
102 Capital + 169 51 Land 
Hog housing 
tion of enterprises should be considered, however, 
by a tenant in choosing a farm plan. A choice of 
a plan with only spring or fall pigs, or some com-
bination of these two enterprises would depend, 
of course, upon the individual's price expectations 
and willingness to gamble on the uncertainty of 
these prices. 
All activities with abov'e-average management. 
The optimum plan (Plan 44) with 1954 hog prices 
for a tenant with above-average management abil-
ity and $10,000 is the same as Plan 10 (table 11) 
which is optimum for long-run average price re-
lationships. However, profits for Plan 43 are $1,-
044 less than for Plan 10. Spring pigs are included 
in the present plan instead of fall pigs, as in Plan 
43 because the increased efficiency with above-
average management offsets the tendency of prices 
to alter the most profitable farm organization. 
Therefore, the same farm organization is optimum 
for $10,000 and above-average management for 
both price situations (1954 hog prices and long-
run 'average prices). Hence, recommendations to 
beginning farmers on the choice of enterprises for 
the two price situations depend upon the level of 
livestock management. 
l? 0!7~ with above-average management (other 
aciwztzes average). When management condi-
tions are changed to include above-average man-
agement only for hogs, the optimum plan (Plan 
45) with 1954 hog prices is the same as Plan 16 
(table 12) with long-run average price relation-
ships. As in Plan 44, the same organization is 
optimum for both price situations even though 
profits are less for both plans computed with 1954 
hog prices. Hence, higher hog prices do not alter 
the manner in which resources are allocated among 
enterprises for this management situation. 
Dairy with above-average management (other 
activities average). The optimum plan, with 1954 
hog prices when management conditions are 
changed to include only dairying with above-aver-
age management (Plan 46), is somewhat similar 
to Plan 22 (table 13) which is optimum for long-
run average price relationships. However, when 
1954 hog prices are used, the combination of enter-
prises is changed to include a combination of fall 
pigs and dairy cows as shown in Plan 46, while in 
Plan 22 a combination of spring pigs and dairy 
cows maximized profits. The crop rotation is the 
same as in Plan 22 since the forage previously 
used by spring pigs is adequate for the increased 
dairy enterprise. Profits with 1954 hog prices 
are $393 more for Plan 46 than for Plan 22 because 
of higher prices for hogs marketed in April. There-
fore, young farmers originally investing their 
funds in spr;ng pigs and dairy cows would need 
only to shift to fall farrowin~s to maximize profits 
when prices deviate from the long-time average 
price relationships as in 1954. 
Feeder cattle with above-average management 
(other activities average). When the manage-
ment conditions are changed to include only feeder 
cattle with above-average management, the opti-
mum plan (Plan 47) for 1954 hog prices differs 
considerably from Plan 28 (table 14) which is op-
timum for long-run average prices. The present 
farm plan is identical to Plan 43 above, since feeder 
cattle cannot be included in the present plan be-
cause fall pigs give higher returns on capital. As 
with Plan 43, the spring pig enterprise is replaced 
with fall pigs in the optimum plan when 1954 hog 
prices are used instead of long-run average prices. 
Thus, consideration of feeder cattle as an invest-
ment opportunity does not change the most profit-
able combination of enterprises for the two price 
situations. 
Poultry with above-average management 
(other activities average). The optimum plan 
(Plan 48) for 1954 hog prices and above-average 
poultry management is the same as Plan 47. As 
in Plan 47, fall pigs and cash crops (CCSb rota-
tion) maximize profits with 1954 hog prices. The 
same combination of enterprises is optimum for 
plans 43, 47 and 48 because similar enterprises 
were included in the optimum plans with long-run 
average prices. Thus, similar recommendations 
are appropriate for tenants with $10,000, regard-
less of the level of management used for poultry 
and feeder cattle. 
1955 HOG PHICES (TABLE 18) 
Since the prices for hogs in 1955 were lower 
than long-run average prices used earlier, the ques-
tion to be answered now is: What effect on in-
come and farm organization would lower hog 
prices have? In all the plans computed thus far, 
spring or fall pigs gave higher returns on limited 
capital than other livestock because of favorable 
hog prices. Consequently, the plans presented here 
are computed with 1955 hog prices to determine 
the extent to which beginning farmers need to 
make enterprise adjustments in years with low 
hog prices. With low hog prices young farmers 
may want to diversify to lessen income reduction. 
They may choose to sacrifice long-run profits by 
diversification so long as risks and uncertainty are 
lessened. The plans that are optimum for 1955 
hog prices for the six levels of livestock manage-
ment are summarized in table 18. 
All activities with average management. The 
optimum plan with 1955 hog prices for tenants 
with average managerial ability and $10,000 (Plan 
49) differs considerably from Plan 4 (table 10) 
which is optimum for long-run average prices. In-
ste~d of specialization in spring pigs, as in Plan 4, 
the farm plan now includes a diversified livestock 
program of fall pigs, poultry and dairy cows. The 
cropping system is also changed to a CCOM rota-
tion to supply the necessary forage for the 14 
dairy cows. With 1955 hog prices, dairying is the 
most profitable livestock enterprise and, therefore 
comes into the pla.n to the limit of the dairy build~ 
ing space. Then poultry and fall pigs are added to 
the limit of the remaining capital supply. Profits 
for this plan are $1,407, or 56 percent less than for 
Plan 4 (table 10) with long-run average prices. 
In practice, farmers may not choose to make 
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TABLE 18. OPTIMUM PLANS FOR $10,000 CAPITAL, VARIOUS MANAGEMENT CONDITIONS AND 1955 HOG PRICES. 
Plan 
Level of 
manage-
ment 
Net 
return· 
49 
50 
51 
52 
All activities $1,407 
average 
All activities $3,403 
above-average 
Above-average $3,114 
swine manage-
ment, other 
activities average 
Above-average $ 2, 7 5 0 
dairy manage-
ment, other 
activities average 
53 Above-average $2,594 
managem.ent in 
feeder ca tUe, 
other activities 
average 
54 Above-average $1,535 
poultry manage-
ment, other 
activities average 
Enterprise includedt 
153 acres of CCOM. 
8 litters of fall pigst 
14 dairy cows 
100 hens 
153 aCres of CSbCOM. 
19 litters of spring pigs§ 
9 dairy Cows 
100 hens 
99 acres of CCSb. 
54 acres of CSbCOM. 
38 litters of spring pigs§ 
153 acres of CCOM. 
6 litters of fall pigs* 
13 dairy cows 
100 hens 
153 acres of CSbCOM. 
9 choice calves, drylot 
42 choice calves, pasture 
153 acres of CCOM. 
8 litters of fall pigsi 
14 dairy cows 
100 hens 
• Profits after fixed costs of $1,329 are subtracted. 
Crop 
Corn 
Oats 
Meadow 
Corn 
Soybeans 
Oats 
Meadow 
Corn 
Soybeans 
Oats 
Meadow 
Corn 
Oats· 
Meadow 
Corn 
Soybeans 
Oats 
Meadow 
Corn 
Oats 
Meadow 
Acres 
77 
38 
38 
62 
31 
30 
30 
88 
43 
11 
11 
77 
38 
38 
62 
31 
30 
30 
77 
38 
38 
Limiting 
resources 
Corn surplus 
or de1lcit (bu.) 
Land +1,211 
Capital 
Livestock housing 
Land 313 
Capital 
Hog and 
poultry housing 
Land -1,056 
Capital 
Hog housing 
Land +1,062 
Capital 
Poultry housing 
Capital - 327 
Land 
Caoital + 241 
Land 
Livestock housing 
t Subscripts following abbreviated rotations are the levels of fertilization used. 
t One litter includes one sow and 6.7 pigs weaned. 
§ One litter includes one sow and 7.3 pigs weaned. 
~hese indicated adjustments, especially if hog 
prices were expected to rise in the near future. 
However, if hog prices were expected to remain at 
the 1955 level for many years, the shift to dairy-
ing would probably be made. One way to guard 
against price uncertainty is to diversify the live-
stock program; such plans would not maximize 
profits in anyone year but would tend to give a 
more stable income. Beginning farmers should 
plan, therefore, according to their managerial abil-
ities, resource limitations and price expectations. 
Investing limited funds in a diversified farm plan 
is one way to maintain the flexibility needed to 
make the necessary adjustments to meet price un-
certainty.u 
All activities with above-average management. 
When the level of livestock management is changed 
to above-average for all activities, the effect of 
low hog prices on net income is not as great as 
with average management. Greater feeding ef-
ficiency tends to offset part of the effect of lower 
prices, but even with improved management, net 
income is reduced by 42 percent with 1955 hog 
prices. With above-average livestock manage-
ment, young farmers need only to curtail their 
spring pig enterprise in Plan 10 (table 11) and add 
a dairy and poultry enterprise in Plan 50. The 
farm plan with $10,000 and above-average man-
agement (Plan 50) now includes: 153 acres of 
CSbCOM rotation fertilized at the third level, 9 
dairy cows, 19 litters of spring pigs and 100 hens. 
In this plan spring pigs are still profitable enough 
to compete for part of the limited lunds. Having 
all spring litters and crops is only slightly less 
profitable than the specified dairy and hogs. 
n Heady, Earl O. Economics of agricultural production and 
resource use. Prentice-Hall, Inc., N. Y. 1952. pp. 500-534. 
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Obviously, there are several combinations of 
these two livestock enterprises that can be con-
sidered as alternatives but each would give less 
than maximum profits. If tenants expect hog 
prices to rise in the near future, some may pre-
fer to sacrifice some profits and have only spring 
pigs. On the other hand, if some operators ex-
pected hog prices to remain low, a complete shift 
to all dairying might be made. In practice, where 
farmers have been in hog production before the 
price decline occurred, as in Plan 10 (table 11), 
probably no enterprise adjustment would be made. 
This would be particularly true if tenants viewed 
the decline in hog prices to be only temporary. 
Hogs with above-average management (other 
activities average). The optimum plan with 1955 
hog prices for only above-average management in 
swine production (Plan 51) is the same as Plan 16 
(table 12) which is optimum for long-run average 
prices. Therefore, tenants with $10,000 and above-
average managerial ability would not need to make 
any adjustments in their livestock program when 
hog prices decline. However, a slight change in 
the cropping plan would be made to include more 
acres of corn fertilized at the third level. Profits 
for this plan are $3,114, or $2,768 less than Plan 
16 (table 12). This reduction in profits is quite 
large, 47 percent, even though plans 16 and 51 in-
clude practically the same enterprises. Hence, 
fluctuations in hog prices can materially affect 
profits and may lead some operators to choose 
dairy cows or some combination of spring pigs and 
dairy cows to guard against uncertainty of prices 
and income. 
Dairy with above-average management (other 
activities average). When the management con~ 
ditions are changed to include only above-average 
dairy management, the optimum plan (Plan 52) 
with 1955 hog prices differs considerably from 
Plan 22 (table 13) which is optimum for long-run 
average prices. The spring pig enterprise included 
in Plan 22 is replaced with fall pigs in the present 
plan, while the dairy and poultry enterprises are 
increased. The cropping system is changed to a 
CCOM rotation to provide the necessary forage for 
the 13 dairy cows. Since the amount of forage 
produced limits the number of dairy cows, it is 
forage supply in this plan rather than dairy build-
ing space that limits this enterprise. Fall pigs and 
poultry are then added to the plan to the limit of 
the remaining capital supply. These results indi~ 
cate that it would pay tenants to consider dairy-
ing rather than hogs as an investment opportunity 
if the prices for hogs in 1955 were expected to 
prevail in the future. Hence, young farmers initi-
ally choosing a diversified farm plan (Plan 22, 
table 13) will have less profits than in plans 4 and 
10 (tables 10 and 11, respectively) with high hog 
prices, but will have a smaller decrease in income 
(19 percent) under low hog prices. In making a 
choice between plans with a more steady income 
and plans with higher but more uncertain income, 
young farmers should keep in mind both short~ 
and longo-run effects of changing prices. 
Feeder cattle with above-average manage-
ment (other activities average). When manage-
ment conditions are changed to include only feeder 
cattle with above-average management, the effect 
of low hog prices on income is not very large. The 
reduction in net income from Plan 28 (table 14 
with long-run average prices) is only 18 percent. 
Previously, the optimum plan (Plan 28) included 
spring pigs and crops. To maintain income at ap-
proximately the same level, tenants would have 
to reallocate their resources from spring pigs to 
feeder cattle. The present plan (Plan 53) includes 
153 acres of CSbCOM rotation fertilized at the 
third level, 9 choice calves fed on drylot and 42 
choice calves fed on pasture. In practice, a farmer 
would not divide his cattle into two feeding prac-
tices as indicated by this plan, but feed all the 
calves on pasture, since profits would be reduced 
by only $20. 
This plan returns less profit because the addi-
tional forage required by the 9 calves would be 
provided by a less profitable CCOM rotation. Un-
der actual farm conditions, it would probably be 
more feasible to purchase additional hay, so the 
alternative plan could be used. When 1955 hog 
prices are used, all plans yield less profit than Plan 
28 (table 14). In practice, beginning farmers 
may not choose to shift from spring pigs (Plan 28, 
table 14) to feeder cattle (Plan 53) when hog 
prices decline because income variability would not 
be less. Hence, the choice of the two plans would 
depend upon the farmer's price expectations and 
preferences for certain types of livestock. If the 
decline in hog prices were expected to be only tem-
porary, young farmers would probably choose not 
to reallocate their resources to feeder cattle. 
Poultry with above~average management 
(other activities average). The optimum farm 
plan with 1955 hog prices and above-average poul-
try management (Plan 54) is the same as Plan 
49. which is optimum for tenants with average 
management in all activities. The difference in 
net income of $128 for these two plans is due to 
the level of poultry management used. Hence, the 
enterprise adjustments to meet price uncertainty 
would be the same regardless of the level of poul-
try management used. 
SPECIFIED MINIMUM-SIZE DAIRY. AND POULTRY 
ENTERPRISE (TABLE 19) 
The plans which consider organization of the 
farm to meet uncertainty are presented in this sec-
tion. To lessen risks, optimum plans now are com-
puted in which small dairy and poultry enterprises 
are forced into the plans. Dairy and poultry have 
less income variability; thus, plans containing 
these two enterprises reduce uncertainty of income 
associated with price fluctuations.12 Consequently, 
enterprises of 10 dairy cows and 200 hens have 
been forced into the plans with $10,000 of capital 
for the six management levels. The hog enter-
prise considered in plans with uncertainty precau-
tions is a 2-litter hog system of equal spring and 
fall litters. 
The main reason beginning farmers may prefer 
to diversify is to hedge against uncertainty of 
prices and income. For farmers who borrow, a 
steady flow of income would reduce the need for 
credit, and use of enterprises with less variable re-
turns lessens the chances of being forced out of 
business in the event of 2 or 3 consecutive years 
of low prices. Too, some people prefer enterprises 
with less income variability to more profits since 
they are not willing to gamble. Hence, the above 
uncertainty precautions are incorporated in the 
plans, summarized in table 19, so the effects on in-
come and farm organization can be determined. 
All activities with average management. The 
optimum plan with average management levels for 
all enterprises and $10,000 (Plan 55) with dairy 
and poultry forced into the plan, differs consider-
ably from Plan 4 (table 10) which does not have 
this uncertainty precaution imposed on the farm 
organization. Plan 55 includes: 10 dairy cows and 
the necessary land to produce the feed for these 
cows (15 acres of corn and 27 acres of meadow), 
a laying flock of 313 hens, 14 litters of pigs and 
100 acres of CCSb and 11 acres of CSbCOM rota-
tions fertilized at the third level. The 494 bushels 
of soybeans are sold for cash. In practice, the 
small number of acres of CSbCOM rotation would 
probably be ignored with the acres of corn, soy-
beans and meadow being incorporated into a modi-
fied CCSb rotation. 
Adopting this plan to farm conditions would re-. 
duce profits very little. Profits are less for Plan 
55 than for Plan 4 (table 10) because less profit-
able dairy and poultry enterprises are forced into 
1.2 Brown. WilHam G. and Heady. Earl O. Economic Instab!l1ty 
and choices Involving Income and risk In livestock and poul. 
try production. Iowa Agr. Exp. Sta. Res. Bul. 431. 1955. 
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TABLE 19. OPTIMUM PLANS FOR $10,000 CAPITAL AND VARIOUS MANAGEMENT CONDITIONS ·WHEN EACH PLAN 
MUST CONTAIN AT LEAST 10 DAIRY COWS, 200 HENS AND A 2·LITTER HOG SYSTEM.· 
Level of Net Limiting Corn surplus Plan manage- returnt Enterprises includedt Crop Acres resources or deficit 
ment (bu.) 
55 All activities $2,087 11 acres of CSbCOM. Corn 86 Capital 13 
average 100 acres of CCSb. Soybeans 35 Land 
10 dairy cows Oats 3 November labor 
313 hens Meadow 29 
14 Ii tters of pigs 
56 All act! vi ties $4,337 9 acres of CSbCOM. Corn 87 Capital + 556 
above-average 93 acres of CCSb. Soypeans 33 Land 
10 dairy cows Oats 2 
200 hens Meadow 31 
12 litters of pigs 
57 Above-average $3,257 13 acres of CSbCOM. Corn 85 Capital + 255 
swine manage- 98 acres of CCSb. SOYbeans 35 Land 
ment, other 10 dairy cows Oats 3 Hog' housing 
activities average 200 hens Meadow 30 
16 litters of pigs 
58 Above-avera!!"e $3,399 44 acres of CSbCOM. Corn 78 Capital + 943 
dairy manage- 58 acres of CCSb. Soybeans 28 Land 
ment, other 14 dairy cows Oats 9 Dairy housing 
activities average 306 hens Meadow 38 November labor 
2 li Uers of pigs 
59 Above-average $2,166 26 acres of CSbCOM. Corn 82 Capital - 185 
management In 85 acres of CCSb. Soybeans 33 Land 
feeder cattle, 10 dairy cows Oats 5 November labor 
other act! vi ties 200 hens Meadow 33 
average 14 litters of pigs 
4 choice calves pasture fed 
60 Above-a verage $2,602 111 acres of CCSb. Corn 89 Capital +1,192 
poultry manage- 10 dairy cows Soybeans 37 Land 
ment. other 663 hens 
activities average 
• No building or labor restriction is placed on the poultry enterprise for these plans. 
t PrOfits after fixed costs of $1,329 are subtracted. 
: The acres used to provine the grain and forage for the specified 10 dairy cows and 200 hens are included in columns 5 and 6. 
The hog system considered is a 2·litter hog system of equal spring and fall litters. 
the plan. Since dairy and poultry enterprises in 
Plan 55 are predetermined in size, the rest of the 
farm plan is a function of the remaining capital 
and November labor supply. Hence, a certain 
amount of scarce resources are automatically al-
located to the dairy and poultry enterprises, and 
the remaining capital is most profitably used by 
increasing the specified laying flock of 200 hens 
and adding 14 litters of pigs. The result of speci-
fying a certain type of a diversified plan which 
gives a steady and fairly certain income flow re-
duces profits by $1,084, or 34 percent. Operators 
desiring to diversify to hedge against uncertainty 
should be aware of the sacrifice in income that has 
to be made. 
All activities with above-average management. 
The' optimum plan (Plan 56) with above-average 
management for all livestock enterprises and $10,-
000 under uncertainty precautions is very similar 
to Plan 55 but differs considerably from Plan 10 
(table 11). In Plan 56, neither the dairy nor poul-
try enterprise can be profitably expanded beyond 
the specified minimum. After the resource require-
ments for 10 dairy cows and 200 hens have been 
met, the 2-litter hog enterprise and crops come 
into the plan to the limit of the remaining land 
and capital supply. The 51 acres of land required 
to support the dairy and poultry enterprises leaves 
only 102 acres for other crop activities. The re-
maining land and capital causes the enterprises in 
Plan 56 to be most profitable under uncertainty 
precautions. The dairy and poultry enterprises 
are not increased in this plan because capital in-
vested in hogs returns higher profits. Profits for 
this plan are $4,337, or $1,545 less than for Plan 
10 (table 11) where all activities competed freely 
for the use of all resources. The reduction in prof-
its of 26 percent is less than for Plan 55 with av-
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erage management, which indicates that the effects 
of diversification on income varies with the level 
of management considered. Beginning farmers, 
wanting to take uncertainty precautions by diver-
sification, should increase their management skills 
to lessen the reduction of income. 
Hogs with above-average management (other 
activities average). When the management con-
ditions are changed to include only above-average 
management for hogs with $10,000 (Plan 57), the 
optimum plan is very similar to Plan 56 but dif-
fers considerably from Plan 16 (table 12) when 
dairy and poultry enterprises are forced into the 
plan. Forcing less profitable dairy and poultry en-
terprises into the plan greatly reduces the size of 
the more profitable spring pig enterprise and, 
hence, profits. After the capital requirements have 
been met for the minimum dairy and poultry en-
terprises, the remaining capital is most profitably 
used by investing in hogs. Profits for the present 
plan are $3,257, or $2,625 less than for Plan 16 
(table 12) which is optimum when all enterprises 
compete freely for all resources. Diversification 
for the present management situation reduces 
profits more, 45 percent, than when above-average 
management is used for all activities. Hence, be-
ginning farmers, wanting to diversify to lessen in-
come variability, should plan according to their in-
dividual ability to manage and shoulder risks, if 
profits are to be maximized. 
Dairy with above-average management (other 
activities average). When uncertainty precau-
tions are considered, the farm plan for tenants 
with above-average management only in dairying 
and $10,000 (Plan 58) includes the same livestock 
. as Plan 22 (table 13). However, these enterprises 
now are combined in different proportions. Plan 
58 now includes 14 dairy cows (the capacity of the 
dairy barn), 300 hens and 2 litters of pigs. In this 
plan, November labor limits the expansion of the 
hog enterprise before the capital supply is ex-
hausted. Therefore, profits are maximized by in-
creasing the dairy and poultry enterprises above 
their specified minimum number. The 51 acres of 
land required to support the specified 10 dairy 
cows and 200 hens leaves only 102 acres for other 
crop activities. This amount of remaining land, 
together with the remaining November labor, 
causes the combination of dairy and poultry to be 
most profitable when uncertainty precautions are 
imposed. However, profits for this plan, $3,399, 
are the same as for Plan 22 (table 13). Hence, the 
effect of specifying a minimum dairy and poultry 
enterprise is to alter the combination of crops and 
livestock without affecting profits. The choice of 
these two plans would depend upon individual pref-
erences for types of livestock. 
Feeder cattle with above-average manage-
ment (other activities average). The optimum 
plan (Plan 59) under uncertainty precauti9ns, 
when the management conditions are changed to 
include above-average management only for feed-
er cattle, differs significantly from Plan 28 (table 
14) where all enterprises competed freely for all 
resources. In addition to the specified 10 dairy 
cows and 200 hens, the present plan (Plan 59) in-
cludes 14 litters of pigs and 4 choice calves fed on 
pasture. Forcing dairy and poultry enterprises 
into Plan 28 reduces the hog enterprise and lowers 
profits by $1,005, or 32 percent. This reduction 
in income is similar to Plan 55 because the same 
farm organizations were optimum without uncer-
tainty precautions (Plan 4 in table 10 and Plan 
28 in table 14). Consideration of feeder cattle as 
an investment opportunity when uncertainty pre-
cautions are taken does not materially alter the 
most profitable combination of enterprises. Only 
a few feeder cattle can be profitably included since 
hogs give higher returns on capital. Also, vari-
ability of income would be increased if nlore feeder 
cattle were included in the plan.ls Consequently, 
tenants with $10,000 and average managerial abil-
ity in all activities except feeder cattle should not 
consider feeder cattle as an investment if they 
wish to reduce uncertainty associated with price 
fluctuations. In practice, Plan 55 can be consid-
ered a feasible alternative to the present plan since 
similar enterprise adjustments are made when 
uncertainty precautions are taken. 
Poultry with above-average management 
(other activities average). The optimum plan, 
with above-average poultry management and $10,-
000 (Plan 60) differs significantly from the pre-
vious plans when uncertainty precautions are 
taken. With no building and labor limitations on 
the poultry enterprise, poultry becomes the most 
profitable. livestock enterprise under uncertainty 
precautions. After the resource requirements for 
the specified 10 dairy cows and 200 hens have been 
met, the most profitable allocation of the remain-
:Ill Brown, William G. and Heady, Earl O. Economic instability 
and choices involving income and risk in livestock and poul-
try production. Iowa Agr. Exp. Sta. Res. Bul. 431. 1966. 
ing capital and land is to expand the poultry enter-
prise and to plant a CCSb rotation. Profits, for 
Plan 60 with fixed costs subtracted, are $2,602, or 
only $581 less than Plan 34 (table 15) where all 
activitieR competed freely for the use of all the 
resources. Taking uncertainty precautions re-
duces income under this management situation by 
18 percent. The implication of removing the build-
ing and labor limitations on the poultry enterprise 
is clearly shown by the farm organization in Plan 
60. Had these limitations not been removed (un-
der the uncertainty precautions imposed) the re-
sulting plan would have been very similar to Plan 
55 with average management for all activities. 
Hence, beginning operators with above-average 
poultry management, wanting to diversify to meet 
uncertainty. should expand the poultry enterprise 
when sufficient labor and housing is available. In 
practice, young farmers may not be able to adapt 
the present plan since rented farms typically do 
not have sufficient poultry housing facilities for 
663 hens. Hence, this plan may have a more 
limited application than Plan 55. 
FIXED FEED SUPPLY (TABLE 20) 
Not all tenants rent farms with leasing arrange-
ments which permit them to choose a rotation and 
to purchase grain and expand livestock produc-
tion beyond the feed produced on the farm. Farm 
plans for tenants with feed supply limited to a ro-
tation specified by the landlord may be quite dif-
ferent from the plans previously computed with 
rotations and feed supply variable. When the 
rotation is specified by the landlord and livestock 
production limited to the feed produced, livestock 
production must be adjusted to the fixed feed sup-
ply. Hence, the livestock enterprises included in 
the optimum plan with a fixed feed supply are 
those that give the highest returns on limited cap-
ital, labor, building space and feed supply. The 
profit-maximizing plans with a fixed feed supply 
and specified rotation for the six levels of live-
stock management are summarized in table 20. 
The cropping system used for computing plans 
in this section is the one found on the typical farm 
selected as a basis for analysis (table 1).14 The 
feed produced from this cropping system of 73 
acres of corn, 26 acres of soybeans, 30 acres of 
oats and 24 acres of meadow is treated as a fixed 
resource to be allocated to the basic livestock en-
terprises considered in this study. Total. crop 
production from the specified cropping system in-
cludes 2,320 bushels of grain, 247 bushels of soy-
beans and 60 tons of hay. 
All activities with average management. The 
optimum plan for $10,000: average management 
for all activities and a feed limitation (Plan 61) is 
quite different from Plan 4 (table 10). When the 
feed supply is fixed, a combination of dairy, hogs 
and poultry maximizes profits. Since additional 
grain cannot be purchased (a total of 2,616 bushels 
are purchased in Plan 4), the spring pig enter-
14 The average number of acres planted to the various crops 
for the past 5 years (1950-55) on the modal farm is used as 
being representative of the crop-share leasing system. 
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TABLE 20. OPTIMUM .l:'LANS WITH ROTATIONS FIXED AND $10,000 OF CAPITAL.· 
Plan Management Net Livestock included Crops: Acres Limiting Capital level returnt resources used§ 
61 All activities $1,667 16 spring Htters Corn 73 Corn $ 6,801 
average 5 dairy cows Soybeans 26 July labor 
100 hens Oats 30 Poultry housing 
Meadow 24 
62 All activities $3,789 22 spring litters Corn 73 Corn $ 7,988 
above-average 3 dairy cows Soybeans 26 July labor 
100 hens Oats 30 Poultry housing 
Meadow 24 
63 Hogs above- $3,427 23 spring litters Corn 73 Corn $ 7,669 
average, other 3 dairy cows Soybeans 26 July labor 
activities average Oats 30 
Meadow 24 
64 Dah-v above- $2,247 16 spring litters Corn 73 Corn $ 7,035 
avera~e, other 5 dairy cows Soybeans 26 July labor 
activities average 100 hens Oats 30 Poultry housing 
Meadow 24 
65 Feeder cattle $2,126 20 med. yearlings, dry lot fed Corn 73 Capital $10,000 
above-average, 28 choice calves, pasture fed Soybeans 26 Corn 
other activities 100 hens Oats 30 July labor 
average Meadow 24 Poultry housing 
Forage 
66 Poultry above- $1,781 16 spring litters Corn 73 Corn $ 6,818 
average, other 5 dairy cows Soybeans 26 July labor 
activities-average 100 hens Oats 30 Poultry housing 
Meadow 24 
• Capital above machinery investment of $11,159. 
t Profits after fixed costs of $1,329 are subtracted. 
* Five-year cropping plan for modal farm selected for this study. 
§ Actual amount of capital that Can be used when feed supply is fixed. 
prise cannot be expanded beyond 19 litters. Con-
sequently, the supply of corn, together with July 
labor not used by crops, causes a combination of 
dairy, poultry and spring pigs to be most profit-
able. The farm plan (Plan 61) now includes 16 
litters of spring pigs, 5 dairy cows and 100 hens. 
In this plan, capital is not limiting at $6,801 be-
cause corn and July labor are exhausted. The ex-
tent to which capital can be used, therefore, is 
greatly limited when livestock production is re-
stricted to home produced feeds. Profits are larger 
in Plan 4 (table 10) because the most profitable 
spring pig enterprise is not limited by a fixed feed 
supply. Hence, income opportunities for begin-
ning farmers can be increased if rotations and 
feed supply are not fixed. 
All activities with above-average management. 
With above-average management for all activities 
and $10,000, the optimum plan (Plan 62) with a 
fixed feed supply is very similar to Plan 61 but 
differs considerably from Plan 10 (table 11). Plan 
62 includes a diversified farm plan of dairy, poul-
try and spring pigs, while Plan 10 includes only 
spring pigs. In the present plan, spring pigs are 
still the most profitable livestock enterprise and 
are more efficient in the use of grain than dairy or 
poultry. Therefore, spring pi~s come into the plan 
to the limit of the grain supply before dairy cows 
and poultry are included to the limit of the re-
maining supply of July labor not used by the hog 
and crop enterprises. However, as dairy and poul-
try are added to the plan, the spring pig activity 
is decreased and some of the feed supply is re-
allocated to dairy and poultry enterprises. The 
farm plan (Plan 62) now includes 22 litters of 
spring pigs, 3 dairy cows and 100 hens. 
Obviously, there are several combinations of 
spring pigs and dairy cows (other than the opti-
mum) that can be considered. Each alternative 
livestock combination would give less than maxi-
50 
mum profits, although in some cases profits are 
only slightly less and may well be preferred by 
some operators. The plan chosen would depend, 
of course, upon individual farm conditions. How-
ever, profits for all plans with a fixed feed supply 
are less than Plan 10 (table 11) which does not 
have this limitation on the feed supply. The re-
duction in profits is less for tenants with above-
average management than with average manage-
ment, and as in Plan 61, profits for both the land-
lord and tenant are reduced when the feed supply 
is fixed. Therefore, removal of limitations on the 
feed supply imposed by the landlord is one source 
of improving the income of both tenant and land-
lord, regardless of the level of livestock manage-
ment considered. 
H Og8' with above-average management (other 
activities average). The enterprises included in 
the optimum plan with above-average swine man-
agement and a fixed feed supply (Plan 63) are 
the same, except for poultry, as in Plan 62 above. 
However, Plan 63 does differ considerably from 
Plan 16 (table 12) when a feed limitation is im-
posed. Previously in Plan 16, spring pigs in com-
bination with crops maximized profits while a com-
bination of 3 dairy cows and 23 litters of spring 
pigs is now optimum with a fixed feed supply. The 
supply of grain, together with the remaining July 
labor not used by the specified rotation, causes the 
specified combination of dairy and hogs to be most 
profitable. As in Plan 62, however, profits are re-
duced when livestock production is limited to home 
produced feeds. Since the same enterprises, ex-
cept for poultry, are included in plans 62 and 63, 
similar recommendations would be appropriate for 
tenants with $10,000, regardless of the level of 
dairy management. 
Dairy with above-average management (other 
activities average). The enterprises included in 
the optimum plan with above-average dairy man-
agement and a fixed feed supply (Plan 64) are 
the same as in Plan 22 (table 13) which does not 
have this feed limitation. However, the present 
plan contains fewer litters of spring pigs and 
fewer dairy cows, but a larger poultry enterprise. 
Fewer spring pigs and dairy cows are included in 
Plan 64 because of feed limitations. Consequently, 
profits are reduced by 34 percent. However, this 
reduction in income is less than for .Plan 61 with 
average management for activities. The reduction 
in income is 11 percent more for Plan 61 even 
though plans 61 and 64 are identical. Hence, the 
effect of limiting livestock production to the feed 
produced varies with the level of livestock man-
agement used. Again, beginning farmers must 
plan, if they wish to maximize profits, according 
to their own managerial abilities and resource 
limitations. Planning according to a given set of 
prices and resource supplies and ignoring manage-
ment may be misleading. 
Feeder cattle with above-average manage-
ment (other activities average). The optimum 
plan with above-average management in feeder 
cattle and a fixed feed supply (Plan 65) differs 
considerably from Plan 28 (table 14) which does 
not have this feed limitation. Previously, in Plan 
28, specialization in spring pigs maximized profits. 
In Plan 65, a combination of feeder cattle and poul-
try gives the highest returns on the fixed re-
sources. The fixed feed supply, together with the 
remaining July labor not used by the specified ro-
tation, causes the combination of 100 hens, 20 
medium yearlings and 28 choice calves fed on pas-
ture to be most profitable. As with previous plans 
with a fixed feed supply, profits for the present 
plan are reduced when a feed limitation is imposed. 
Again, it should be emphasized that income op-
portunities can be increased for both tenants and 
landlords if livestock production is not limited to 
home produced feeds. Since profits are reduced 
with a feed restriction, the length of time required 
to get established would also be greater. Hence, 
the success of an extension program designed to 
help beginning farmers get established on some 
farms would depend upon the education of both 
landlords and tenants. 
Poultry with above-average management 
(other activities average). The optimum plan 
with above-average poultry management and a 
fixed feed supply (Plan 66) is identical to Plan 61 
but differs considerably from Plan 34 (table 15) 
which does not have a feed limitation. In addi-
tion to the spring pig and poultry enterprises in-
cluded in Plan 34, the present plan includes a dairy 
enterprise. As in Plan 61, the fixed supply of 
grain, together with the remaining July labor not 
used by crops, causes the combination of 16 litters 
of spring pigs, 100 hens and 5 dairy cows to be 
most profitable. Likewise, profits are less than 
Plan 34 (table 15) since the supply of home pro-
duced grain limits the size of the spring pig en-
terprise. Hence, income opportunities for begin-
ning farmers are much greater on farms without 
a feed limitation on livestock production. 
All of the plans considered in this section have 
the same limiting resources, except Plan 62 where 
July labor is not limiting. The main difference in 
any of these plans as compared with the plans with 
comparable capital levels, but with no limitation 
on the feed supply (tables 10 through 15), is the 
level of profits and livestock included. In the plans 
computed earlier with no feed limitation, the pre-
dominant livestock enterprise was spring pigs. 
Therefore, less forage is produced in these plans. 
When the landlord specifies the crops to be grown 
and that livestock production cannot exceed the 
feed produced, the farm plans include only those 
livestock enterprises that utilize the grain and 
forage most profitably. The plans in this section 
illustrate the need for beginning farmers to choose 
plans that best fit individual farm conditions if 
profits are to be maximized. 
ABOVE-AVERAGE CROP MANAGEMENT (TABLE 21) 
In all previous plans, the level of crop manage-
ment was considered as average. However, ten-
ants with above-average skills in crop production 
may find quite different plans optimum. To maxi-
mize profits, tenants must plan according to their 
individual management abilities and resource lim-
itations. Consequently, to consider a greater range 
of planning situations, the plans in table 21 con-
sider crop management to be above-average. These 
plans indicate how profits and farm organization 
change when improved crop practices are used for 
the six levels of livestock management. 
All livestock activities with average manage-
ment. The enterprises included in the optimum 
plan with above-average management only for 
crops (Plan 67) are the same as in Plan 4 (table 
10) with average crop management. Hence, the 
level of crop management used does not affect the 
most profitable combination of enterprises. Profits 
for the present plan are $226 more than for Plan 
4. Therefore, these results indicate that young 
farmers can improve their incomes by using im-
proved crop practices. This opportunity to in-
crease income is of particular importance to be-
ginning farmers with very small amounts of capi-
tal since investment of limited funds in crops and 
fertilization of crops gives higher returns than 
livestock. 
All activities with above-average management. 
When both crops and livestock are considered 
with above-average management, the optimum 
plan with $10,000 (Plan 68) is the same as Plan 
10 (table 11) with average crop management. As 
with Plan 67, profits are increased when improved 
crop management is used. Hence, young farmers 
can increase their incomes through improved crop 
management, regardless of the level of livestock 
management used. 
Hogs with above-average management (other 
livestock activitie.o; averaqe). When above-aver-
age management is used for only crops and hogs, 
the optimum plan with $10,000 (Plan 69) is the 
same plan as Plan 16 (table 12) with average crop 
management. As with Plan 68 (which is identical 
to the present plan), profits are increased when 
improved crop practices are used. Hence, similar 
recommendations are appropriate for tenants with 
above-average swine management, regardless of 
the level of crop management used. 
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TABLE 21. OPTIMUM PLANS FOR $10,000 CAPITAL AND VARIOUS LIVESTOCK 
ABOVE-AVERAGE CROP MANAGEMENT. 
MANAGEMENT CONDITIONS WITH 
L'evelof Net Plan livestock return* management 
67 All activities $3,397 
average 
68 All activities $6,088 
above-average 
69 Above·average $6,088 
swine manage· 
ment, other 
activities average 
70 Above-average $3,589 
dairy manage-
ment, other 
activities average 
71 Above-average $3,397 
management In 
feeder cattle, 
other activities 
average 
72 Above-average $3,410 
poultry manage-
ment, other 
activities average 
* Profits above fixed costs of $1,329. 
Enterprises includedt 
88 acres of CCSb. 
65 acres of CSbCOM. 
43 litters of spring pigs; 
99 acreS of CCSb. 
54 acres of CSbCOM. 
37 litters of spring pigs§ 
99 acres of CCSb. 
54 acres of CSbCOM. 
37 litters of spring pigs§ 
153 acres of CSbCOM. 
25 litters of spring pigs; 
9 dairy cows 
100 hens 
88 acres of CCSb. 
65 acres of CSbCOM. 
43 litters of spring plgst 
94 acres of CCSb. 
59 acres of CSbCOM. 
39 litters of spring pigst 
100 hens 
Crop 
Corn 
Soybeans 
Oats 
Meadow 
Corn 
Soybeans 
Oats 
Meadow 
Corn 
Soybeans 
Oats 
Meadow 
Corn 
Soybeans 
Oats 
Meadow 
Corn 
Soybeans 
Oats 
Meadow 
Corn 
Soybeans 
Oats 
Meadow 
Acres 
85 
42 
13 
13 
88 
43 
11 
11 
88 
43 
11 
11 
62 
31 
30 
30 
85 
42 
13 
13 
86 
43 
12 
12 
Limiting Corn surplus or deficit 
resources (bu.) 
Capital -2,421 
Land 
Hog housing 
Capital 862 
Land 
Hog housing 
Capital 862 
Land 
Ho~ housing 
Capital -1,168 
Land 
Hog and 
poultry housing 
Capital -2,421 
Land 
Hog housing 
Capital -2,085 
Land 
Hog and 
poultry housing 
t Subscripts following abbreviated rotations are the levels of fertilization used. 
t One litter includes one sow and 6.8 pigs weaned. 
§ One litter Includes one sow and 7.3 pigs weaned. 
Dairy with above-average management (other 
livestock activities average). The optimum plan 
(Plan 70) with above-average management for 
crop and dairy activities, differs very little from 
Plan 22 (table 13) with average crop management. 
The present plan includes the same livestock en-
terprises as Plan 22, but in different combinations, 
and the cropping system also is the same except 
the CSbCOM rotation is now fertilized at the 
fourth level. Thus, for the first time, it is profit-
able to use the highest rate of fertilization for the 
whole farm. The increase in profits for this plan, 
$170 more than for Plan 22 (table 13) with aver-
age crop management, is due to improved crop 
practices which give higher grain yields for the 
same capital expenditures. Since less grain has to 
be purchased to meet the feed requirements of 
livestock production with above-average crop man-
agement, net revenue is increased. Hence, im-
proving the efficiency of crop production offers be-
ginning farmers an additional opportunity to in-
crease incomes on crop-share rented farms. 
Feeder cattle with above-average management 
(other livestock activitie.<; average), When feeder 
cattle and crops are considered with above-aver-
age management, the optimum plan with $10,000 
(Plan 71) is the same as Plan 28 (table 14) with 
average crop management. However, profits for 
Plan 71 are $3,397, or $226 more than Plan 28, 
because of higher crop yields under improved crop 
management. Plan 71 is identical to Plan 67 be-
cause feeder cattle cannot be profitably included 
in the present plan. Hence, similar recommenda-
tions are appropriate for beginning farmers with 
$10,000, regardless of the level of management 
used for crops and feeder cattle. 
Poultry with above-average management 
(other livestock activities average). The enter-
prises included in the optimum plan (Plan 72) 
with above-average crop and poultry management 
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are the same as in Plan 34 (table 15) with aver-
age crop management. Changing the level of crop 
management does not affect the most profitable 
combination of enterprises; only profits are in-
creased. Therefore, beginning farmers need not 
consider crop management in their choice of farm 
organization. Even though incomes can be in-
creased through improved crop practices some 
young farmers may prefer Plan 34 to the present 
plan because of the extra effort and time required 
to insure timeliness of crop operations. The choice 
of plans would depend, therefore, on the individual 
and his preferences for crops or livestock. 
RELATION OF FARM PLANNING TO 
CAPITAL AND MANAGEMENT 
The results of this study indicate that optimum 
farm plans for beginning farmers are related to 
capital availability, managerial ability and other 
resource supplies. A universal recommendation 
would not be appropriate for all, farmers on the 
same farm and soil type. Supplies of resources 
and managerial ability differ on individual farms 
causing different organization of enterprises to be 
most profitable. Hence, the most profitable or-
ganization of enterprises, or allocation of re-
sources, for beginning farmers depends on (1) ex-
isting price relationships, (2) availability of capi-
tal, labor and livestock housing, (3) managerial 
ability and (4) the input-output relationships of 
crops and livestock. 
When capital is extremely limited, the most prof-
itable use of limited funds is investing them in 
crops and fertilization for all management situ-
ations. Use of all limited funds for crop produc-
tion and fertilization gives greater profits than 
livestock. In the ordering of investment, some 
fertilization of crops is always more profitable 
than investment in livestock. Of course, as capi-
tal is increased the tenant can profitably invest in 
livestock. In most management situations, spring 
pigs are the second most profitable investment and, 
therefore, dominate the livestock program. In-
vestment in dairy cows· is profitable only when 
management is above-average for this enterprise. 
If profits are to be maximized, young farmers 
should not invest their funds in feeder cattle un-
til capital requirements for the spring pig enter-
prise have been met. Thus, feeder cattle become 
a profitable investment only when large amounts 
of capital are available. Hence, universal recom-
mendations can not be given for beginning farmers 
with different amounts of capital and managerial 
ability. 
When the most profitable spring pig enterprise 
is limited by a building restriction, capital is made 
available for other less profitable enterprises. 
Therefore, profits for plans computed with a build-
ing limitation on the hog enterprise are reduced. 
Restricting the hog enterprise causes a diversified 
livestock program to be most profitable for all 
management situations. The optimum combina-
tion of livestock enterprises depends on the level 
of livestock management considered. 
Plans computed with 1954 and 1955 hog prices 
differ from plans obtained with long-run average 
prices. With high hog prices (1954) the optimum 
organization of enterprises is related to the level 
of livestock management considered. Except for 
situations with above-average management, ten-
APPENDIX: 
The estimates of the resource requirements for 
each of the enterprises considered were obtained 
from published and unpublished results of studies 
conducted by the Iowa Agricultural Experiment 
Station and the agricultural experiment stations 
of surrounding states. The data are drawn large-
ly from records kept on farms rather than from 
experimental work. In cases where data were not 
available it became necessary to resort to the use 
of estimates based on the judgment of persons fa-
miliar with the enterprises in question. The esti-
mates used in this study are believed to be most 
nearly representative of the resource requirements 
and the production that actually exists in central 
Iowa. 
Estimates of crop yield and fertilizer require-
ments for the three rotations corn-corn-oats-mead-
ow, corn-soybeans-corn-oats-meadow and corn-
corn-soybeans were obtained from the Department 
of Agronomy, Iowa State College. These estimates 
were drawn largely from experiments conducted 
by the agronomy department. 
The feed and capital requirements for the dairy 
enterprises have been obtained from published re-
ports from Iowa State College, the University of 
Minnesota and the Iowa Crop and Livestock Re-
porting Service. These requirements are based 
upon one cow and replacements of one-third of a 
calf, one-third of a 1-year-old and one-third of a 
2-year-old. The productive life of a cow (4.47 
years) represents a 29-year average culling and 
ants would maximize profits by investing in fall, 
rather than spring pigs. With low hog prices 
(1955) profits are maximized by investing in dairy 
cows and hogs. The dairy enterprise dominates 
the livestock program when 1955 hog prices are 
used. With both high and low hog prices, the 
optimum organization of enterprises is related to 
the level of livestock management. Therefore, 
short-run enterprise adjustments to changing 
product prices will vary with the level of manage-
ment. 
Diversification, as a means of guarding against 
risks and uncertainty, lessens income variability 
and reduces profits. The sacrifice in profits is larg-
est for tenants with above-average management 
skill in hog production. Reducing the spring pig 
enterprise and adding a dairy and poultry enter-
prise causes the returns on capital to be reduced. 
However, diversification is practical on many 
farms since it lessens the chance of young farmers, 
with low equity, being forced out of business in 
consecutive years of low hog prices. 
In general, beginning farmers with limited capi-
tal will maximize profits by investing in crops and 
fertilization of crops. Whereas, young farmers 
with sufficient capital will maximize profits by in-
vesting in spring pigs and fertilization of crops. 
The extent to which young farmers can maximize 
profits by investing in dairy and feeder cattle de-
pends upon capital availability, proficiency in live-
stock production and the price relationships used. 
BASIC DATA 
mortality rate in the Iowa State College dairy 
herd. The feed and capital requirements for two 
levels of dairy management, average and above-
average, are summarized in table 22. 
Two types of swine enterprises considered in 
this study are spring-farrowed pigs fed on pas-
ture and fall-farrowed pigs fed in drylot. Two 
levels of management, average and above-average, 
are considered for each hog enterprise. The capi-
tal and feed requirements were derived from a 
summary of farm records in Minnesota and Illi-
nois and are presented in table 23. 
The supplementary poultry enterprise considered 
in this study is for two levels of management, 
average and above-average. This enterprise is a 
small supplementary laying flock which competes 
only for capital. The housewife supplies all the 
labor. Estimates of the feed and capital require-
ments for the two levels of management were de-
rived from a summary of farm records in Minne-
sota and Iowa and are presented in table 24. 
Three types of feeder cattle enterprises consid-
ered in this study are medium yearlings fed in 
drylot, and choice calves fed in drylot and fed on 
pasture. Only one level of management, above-
average, is considered for feeder cattle because 
other management levels are not considered fea-
sible investment opportunities for tenants. The 
feed and capital requirements for feeder cattle 
were derived from a summary of farm records in 
Iowa and Illinois and are presented in table 25. 
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TABLE 22. BASIC INPUT-OUTPUT DATA FOR THE DAIRY 
ENTERPRISE ON' A COW BASIS (INCLUDING 
REPLACEMENTS). 
Production and 
resource requirements 
per head 
Pounds of feed· 
Corn equivalent 
Supplement 
Hay equivalent 
Labor (hrs.) 
Building (sq. feet) 
Production (lbs.) 
Milkt 
Cull cowt 
2-year-old* 
1-year-old~ 
Vealt 
Capital expense ($) § 
Use of equipment 
Taxes and insurance on cows 
Breeding fees 
Commercial feed 
Hauling hay from field 
Power 
Miscellaneous 
Total cash expense 
Milking herd 
Average Above-average 
management management 
2,604.0 
176.0 
12,956.0 
124.0 
84.0 
6,000.0 
268.5 
74.0 
5.2 
39.6 
0.88 
0.95 
6.00 
7.99 
3.60 
4.12 
9.04 
32.58 
3,698.9 
436.0 
13,672.0 
129.0 
84.0 
9,429.7 
268.5 
74.0 
5.2 
39.6 
0.88 
0.95 
6.00 
19.90 
4.32 
4.77 
9.04 
45.86 
Capital investment ($)§ 
Cows 188.95 250.00 
Equipment 14.72 14.72 
Total capital investment ($) 203.67 264.72 
• Rations fed to milk cows. USDA, BAE (Data for Iowa 1948-
1952). The total concentrates fed for the state was adjusted 
by the amount of milk production per cow for Hardin County 
for average management; for above-average management, 
feed requirements were adapted from: University of Minne-
sota. Farm labor and farm cost 1953. Minn. Report No. 217. 
Spnt. 1954. 
tAverage amount of milk sold per cow for crop reporting Dis-
trict II. Iowa Crop and Livestock Reporting Service for aver-
age management; for above-average management, production 
adapted from: University of Minnesota. Farm labor and farm 
cost. Minn. Report No. 217. 1954. 
* Ingels, John and Cannon, C. Y. The mortality of calves in 
,the Iowa State College dairy herd. Proc. Amer. Soc. Anlm. 
Prod. 1936. 
§ Heady, Earl O. and Olson, R. O. Substitution relationships, 
resource requirements and income variability in the utilization 
of forage crops. Iowa ~gr. Exp. Sta. Res. Bul. 390. 1962; and 
University of Minnesota. Farm labor and farm cost. Minn. 
Report No. 217. 1954. 
TABLE 24. BASIC INPUT-OUTPUT DATA FOR POULTRY 
ON A HEN BASIS (INCLUDING REPLACEMENTS) 
FOR TWO LEVELS OF MANAGEMENT. 
Levels of management 
Item 
Average Above-average 
Output: 
Eggs (doz.)O 16.00 19.17 
Meat (lbs.) 4.87 ·4.87 
Inputs: 
Grain (lbs.)t 91.09 93.09 
CommerCial feed (lbs.)t 41.99 45.99 
Labor (hrs.H 2.10 2.10 
Cash expense ($): 
Sexed chicks (each) 0.36 0.35 
CommerCial feed· 2.07 2.26 
Power* 0.06 0.06 
EquipmenU 0.22 0.22 
Miscellaneous 0.15 0.15 
Total cash expenses ($) 2.84 3.04 
Investment in equipment m 1.15 1.15 Total capital outlay ($) 3.99 4.19 
Building (sq. feet) 4.12 4.12 
Hen mortality (percent) 16.00 16.00 
Chick mortality (percent) 10.00 10.00 
• Iowa Crop and Livestock Reporting Service. Iowa egg pro· 
duction by counties. September 1953. Average for Hardin 
County. 
t University of Minnesota. Farm poultry fiock returns 1947-
1952. Minn. Report 212. 1954.; Iowa State College. Iowa 
poultry demonstration fiocks, 1948-1953. 
* University of Minnesota. Farm labor and farm costs 1953. 
Minn. Report No. 217. 1954.;- Iowa State College. Iowa 
poultry demonstration fiocks, 1953. 
TABLE 23. BASIC INPUT-OUTPUT DATA FOR SWINE FEEDING SYSTEMS ON A HEAD BASIS. 
ProdUction and Spring pigs, pasture Fall pigs, drylot 
resource requirements Average mgt. Above-ave. mgt. Average mgt. Above-ave. mgt. 
Feed per 100 pounds pork produced. 
Corn equivalent (lbs.) 436.9 322.8 480.6 355.1 
Protein supplement (lbs.) 43.9 46.0 47.3 51.0 
Hay equivalent (lbs.) 94.3 83.3 0.0 0.0 
Capital Investment per 100 Ibs. ($) 
Sow 4.47 4.48 4.46 4.48 
Equipment 1.49 1.89 1.61 1.62 
Total 5.96 6.37 6.07 6.10 
Annual cash expense per 100 Ibs. ($)t 
Protein supplement 1.96 2.58 2.16 2.86 
Power 0.65 0.65 0.65 0.65 
Use of equipment 0.67 0.67 0.67 0.67 
Miscellaneous 0.83 0.80 0.83 0.80 
Boar service 0.13 0.09 0.13 0.09 
Total 4.24 4.79 4.44 5.07 
Capital coefficient 10.65 11.16 10.61 11.17 (Investment & annual cash expense) 
Labor per litter (hrs.) * 26.0 26.0 33.0 33.0 
No. of pigs weaned/lItter§ 6.78 7.33 6.68 7.23 
No. of pigs sold/litter" 5.44 6.11 6.35 7.01 
Total production 
1.223.78 1,577.00 Market hogs 1,374.75 1,427.86 
Sow 300.00 300.00 100.00 100.00 
Total 1,523.78 1,674.75 1,527.86 1,677.00 
• Adapted from University of Minnesota. Minnesota reports 206, 214 and 216. 1953-54. Adjusted 5-year average (1947-51) of 
farm business records in southwestern Minn. based on percent fall pigs and spring pigs as reported by Iowa Crop Reporting' 
Service for 1950-64. 
t University of Illinois. Detail cost report for central Illinois 1952, 1963. AE 2969. Dept. of Agr. Econ. Included In power 
charges are feed, fuel, depreclation, Insurance and livestock Insurance. 
+ Adapted from Heady, E. O. and Olson, R. o. SublOtitution relationships, resource requirements and income variability In the 
utilization of forage crops. Iowa Agr. Exp. Sta. Res. Bul. 390. 1962. 
§ Iowa Crop Reporting Service, 5-year average (1950-54) . 
.. Represents total marketed less death loss a.nd replacement stock. 
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TABLE 25. BASIC INPUT-QUTPUT DATA FOR CATTLJll FEEDING SYSTEMS ON A HEAD BASIS. 
Choice feeder calves Medium yearlings 
Production Items 
Drylot· Pasture· DrylotO 
Purchase date (mo.) October October November 
Marketing date (mo.) August September April-May 
Initial weight (lbs.) 430.0 430.0 670.0 
Market weight (lbs.) 980.0 990.0 957.0 
Net gain pbS.) 550.0 560.0 287.0 
Days on arm 325.0 345.0 184.0 
Gain per day (lbs.) 1.7 1.6 1.6 
Death loss (percent) 2.5 2.5 1.5 
Feed fed per head 
61.0 50.0 33.0 Corn equivalent (bu.) 
Supplement (lbs.) 257.0 229.0 134.0 
Hay (lbs.) 1,409.0 1,766.0 1,338.0 
Pasture (acres) 0,0 0.7 0.0 
Hay equivalent 1,409.0 3,206.0 1,338.0 
Labort 17.4 18.7 13.7 
Annual cash expense ($) 
12.28 Protein 10.94 6.40 
Power 2.31 2.35 1.21 
E~uipment 2.42 2.46 1.26 
M scellaneous costs 2.26 2.30 1.18 
Death loss 2.59 2.59 1_84 
Feeder stock 103.61 103.61 122.9"4 
Total annual expense 125.47 124.25 134.83 
Capital investment 13.50 13.50 13.50 
Total capital outlay 138.97 137.76 148.33 
• Adapted from: Beresford, Rex. 151 questions on cattle feeding and marketing. Iowa Agr. Exp. Sta. and Ext. Servo Bul. 299. 1949: 
Malone, Carl C. Guides to profits for cattle feeders. Iowa Agr. Ext. Servo Pamphlet 127. 1950: and Annual feeder cattle reports, 
Agr. Exp. Sta. Univ. of Illinois. 1938-54. 
t Adapted from Heady, E. O. and Olson, R. O. Substitution relationships, resource requirements and income variability in the 
ut1l1zatlon of forage crops. Iowa Agr. Exp. Sta. Res. Bul. 390. 1952. 
SUMMARY 
The purpose of this study is to outline alterna-
tive farm plans and income opportunities for be-
ginning farmers in central Iowa with varying re-
sources and managerial abilities. Linear pro-
gramming is used to determine the optimum com-
bination of crops and livestock for different man-
agement and capital levels. Optimum plans are 
computed for the tenant operator with consider-
ation for all limiting resources including land, 
labor, feed, buildings, capital and managerial 
ability. 
The farm situation selected for analysis is lo-
cated in central Iowa. It is judged to be typical 
of crop-share rented farms in the area, and its 
predominant soil is Clarion-Webster. It is typical 
in terms of leasing conditions, farm size and type 
and quantity of building and machinery facilities. 
Farm size is 160 acres with 153 acres under cul-
tivation. Livestock building space includes a hog 
house of 504 square feet, a dairy barn of 1,176 
square feet and a poultry house adequate to house 
100 laying hens. The labor supply for competitive 
enterprises includes that of the operator plus some 
family labor. In addition, a sufficient amount of 
the housewife's labor is available for the poultry 
enterprise. Adequate grain storage and housing 
for feeder cattle are assumed. 
Profit maximizing plans for the typical farm are 
determined for several different combinations of 
capital and livestock management and the given 
supply of land, labor and building space. The six 
different capital levels considered are: $3,000, 
$5,000, $7,500, $10,000, $15,000 and capital not 
limiting. Six combinations of livestock manage-
ment also are considered. The resulting plans are 
those that maximize profits for the tenant. Opti-
mum plans for a landlord or owner-operator may 
be different from'those presented. However, linear 
programming methods also could allow selection 
of the most profitable plan under these circum-
stances. 
Crop and livestock enterprises considered in-
elude: three crop rotations, each with four levels 
of fertilization; feeder cattle fed on pasture; two 
types of feeder cattle fed in drylot; a dairy enter-
prise; a poultry enterprise; a fall pig enterprise; 
and a spring pig enterprise, with pigs on pasture. 
Two management levels are considered for each 
livestock enterprise except feeder cattle. All enter-
prises compete freely for the use of the resources, 
except poultry which competes only for capital 
and is supplementary in the use of labor. The 
limiting nature of each resource is taken into ac-
count in selecting the most profitable plans. 
Long-run price relationships (adjusted to 1954 
levels) are used in this study, except for some 
plans computed with 1954 and 1955 hog prices. 
The resulting solutions give a range of alterna-
tive farm plans applicable to a variety of farm 
conditions, individual goals and resource supplies. 
PROFITABILITY OF DIFFERENT PLANS 
Where all enterprises compete freely for the use 
of resources, the effect of management on enter-
prise combinations depends upon capital avail-
ability. When capital is limited to $3,000, mana-
gerial ability has no effect on the selection of 
enterprises, and the most profitable farm plan in· 
eludes a corn-corn-soybean rotation fertilized at 
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the third level with the grain sold for cash. Use 
of all funds for crop production and fertilization 
gives greatest profits when capital is very limited. 
In the ordering of investment, some fertilization. 
of crops is always more profitable than investment 
in livestock. Of course, as capital is increased, 
funds can be profitably invested in livestock. 
Livestock does not become profitable until $5,000 
of capital is available. Optimum plans then include 
spring pigs with the above rotation when manage-
ment is at average levels for all enterprises. As 
capital is increased· and the most profitable plan 
includes livestock, the above rotation is partially 
replaced by a corn-soybean-corn-oats-meadow ro-
tation to provide forage. 
As capital is increased beyond $5,000, the spring 
pig enterprise expands until hog building space be-
comes limitational. This situation holds true for 
all management situations, except when the ten-
ant is above-average in dairying and only average 
in raising hogs. In the latter case, both dairy and 
spring pigs are expanded to the limit of available 
building space. Fall pigs, feeder cattle and poul-
try, in general, become profitable investment op-
portunities only when capital is increased beyond 
$10,000. With this amount of capital, the enter-
prises included in the optimum plans depend upon 
all limiting resources and the level of livestock 
management. 
Dairying is included in the plan only when man-
agement is above-average for this enterprise but 
is at average levels for all other enterprises. 
Spring and fall pigs and poultry are included in all 
optimum plans at high capital levels, regardless 
of the level of livestock management considered. 
Flexibility of enterprise combinations is increased 
in all plans at high levels of available capital. 
However, the level of profits for plans at high 
capital levels is directly related to the level of 
livestock management. As capital and livestock 
are increased, plans generally include more for-
age in the rotation. However, the maximum a-
mount of forage profitable in any plan is 25 per-
cent of the total crop acres. 
Plans also were computed for farms with limited 
hog farrowing facilities. When the size of the hog 
enterprise is limited to 13 litters by building space, 
the optimum combination of enterprises varies 
with the level of livestock management. Limiting 
the most profitable livestock enterprise (spring 
pigs) causes less profitable livestock enterprises 
to be included in the farm plans for all manage-
ment situations. Adding high forage consuming 
livestock (dairy or feeder cattle) to· the farm 
plan results in a higher proportion of the land 
planted to meadow. Thus, placing a limitation on 
the size of the spring pig enterprise reduces 
profits. Profits are reduced for one situation by 
as much as 39 percent; for other situations the 
reduction in profits is less. Profits were only 
slightly reduced for the situation with above-aver-
age management for the dairy enterprise and all 
other enterprises with average management. Simi-
lar reductions in net incomes were obtained for 
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all management situations where all plans must 
contain at least 10 dairy cows, 200 hens and a 
2-litter hog system. Diversification to meet risks 
lowers farm profits. However, many beginning 
farmers with small amounts of capital or low 
equity will prefer less profits as long as it lowers 
risks. Diversification reduces profits more for ten-
ants with average management than with above-
average management. Thus, the extent to which 
beginning farmers will choose diversification to 
spread risks depends upon their willingness to 
gamble or their ability to shoulder risks. 
Plans were also computed for 1954 and 1955 hog 
prices because variation in product prices also in-
fluences the most profitable combination of crops 
and livestock. These plans show that when hog 
prices fall in relation to other livestock prices, 
feeder cattle and dairying become relatively more 
profitable than spring pigs under average manage-
ment. With above-average management the im-
proved feeding efficiency tends to offset part of 
the effects of lower hog prices. Consequently, the 
need for diversification of livestock enterprises to 
hedge against price uncertainty is greater for 
beginning farmers with average management. 
Hence, improvement of managerial ability in-
creases income and also enhances the ability of 
young farmers to withstand periods of unfavor-
able prices. 
SPECIFIC FINDINGS FOR CLAHION-WEBSTEH SOILS 
The crop programs outlined above, and the order 
of investment in crops, crop fertilization and live-
stock, apply to the specific soil situation studied. 
The order of investment might be quite different 
for other types of soil where yield responses from 
rotations or fertilization are less than for Clarion-
Webster soils. Similarly, the findings apply to 
tenure arrangements represented by the leases 
outlined. The order of investment returns can 
be quite different under other tenure arrange-
ments, such as owner operation of farms. How-
ever, this study was made to apply specifically 
to farms rented by young .farm families in the soil 
area specified. 
The results of this study do have this general 
application: They show that for given levels of 
capital and livestock management a tenant has 
several alternative plans from which to choose. 
In some situations the number of alternative farm 
plans that give almost equal profits is greater than 
for other situations. When farmers have a num-
ber of alternatives from which to choose, the de-
gree of flexibility of farm organization is in-
creased, thereby making possible greater short-
run enterprise adjustments to changing product 
prices. Therefore, to maximize profits, beginning 
farmers should choose farm plans that best fit 
their own managerial ability, capital supply and 
other resource limitations. No one farm plan is 
best for all farmers on the same soil type and 
having the same management ability and resource 
limitations. 
